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1. Introduction

1.1. About This Manual

This document describes the use of the CODESYS programming environment and the RTE

runtime system for the Advantech X86 series products.

Advantech provides add-on package for CODESYS which allows developers and end users to

connected 1/0 modules; perform configurations, and simple testing of the I/0.

This manual supplies information about how to apply CODESYS to control Advantech X86

platforms, including software installation, writing a new program in CODESYS and how to

use the fieldbus.

1.2.

Organization of This Manual

This user manual is divided into the following sections:

Introduction

Installations

Create and run a project

Advantech 1/O Modules

Diagnosis and Troubleshooting

Introduction

This section gives the user a basic idea of this manual.



Installations

This section provides instructions on how to install CODESYS and Advantech Add-on

Package

Create and run a project

This section gives the new user a walk-through in creating a simple program.

Advantech 1/0 Modules
This section introduces the detail configuration and mapping variables of Advantech

APAX-5000 I/O modules and AMAX-5000 EtherCAT I/O Modules

Diagnosis and Troubleshooting
This section provides instructions on how to troubleshooting and diagnose operation

mistakes or module errors.
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2. Installations

2.1. CODESYS Installation

Step1: Double click and execute the “Setup_CODESYSV<Version>.exe” to start the

installation assistant and then click Next to continue.

CODESYS V3.5 SP6 - InstallShield Wizard S

Welcome to the InstallSheld Wizard for
CODESYS ¥3.5 5P6

The InstallShield Wizard will install CODESY'S W3.5 SPE on
wour computer. To continue, click Mest,

< Back I M et = ][ Caricel

Step2: You must accept License Agreement
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CODESYS V3.5 SPE - InstallShield Wizard

License Agreement ‘ 1

Pleaze read the following license agreement carefully. l

Press the PAGE DOWHN key to see the rest of the agreement.

s

License Agreement for the Usage of the PLC
Development System CODESYS

General Terms of License for the Automation
Software CODESYS (Software User Agreement)

Please read this Software User Agreement carefully before
Hzinn the cinnlind cnfhuara

Do you accept all the terms of the preceding License Agreement? [ you

zelect Mo, the setup will cloge. To install CODESY'S 3.5 SPE. vou must
accept thiz agreement.

-

< Back Ni=2 ] [ Mo ] I
R ————— —— ]

Step 3: You will then be prompted for the installation location. By default, CODESYS will
install to C:\Program Files\3S CODESYS, but you can specify the location or folder name of

your choice. Click Next to proceed.

12



L - e e ] §
CODESYS V3.5 SP6 - InstallShield Wi e

Choosze Destination Location

Select folder where zetup will inztall files.

Setup will ingtall CODESYS V3.5 SPE ik the fallowing folder.

Toinztall ta this folder, click Nest. Ta install to a different falder, click Browse and select
another folder.

Destination Folder
C:\Program Files (86435 CODESYS'

[ niztall5 hield

—hais-fp

¢ Back " et > I

[

Cancel ]

Step 3: Select all features and then click Next to proceed.

.
CODESYS V3.5 SP6 - InstallShield Wizard [

Select Features

Select the features zetup will install

Select the features you want to inztall, and degelect the features vou do nat want o ingtall.

; CODESY'S W2 Description
. MICODESYS Converter CODESYS W3 Mest

CODESYS Gateway generation object oriented
prograrmming kool for [EC
I:DDESYS DP': SEW’E[ 3 E1131-2 PLLC prograns.

W CODESYS Gateway V2.3
- [W] CODESY'S Contral Wwin '3

1.439GE of zspace required on the C drive
B.99 GE of zspace available on the C diive
Irniztalls hield

< Back Meut > ][ Cancel
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Step4: You must the program folder “3S CODESYS”. Please do not change and then click

“Next” to proceed.

”
CODESYS V3.5 SP6 - InstallShield Wiza

Select Program Folder

|

Pleaze zelect a program folder.

Setup will add program iconz ko the Program Folder lizted below. *fou may tppe a new folder
name, or zelect one from the existing folders list. Click Mest to continue.

Program Folder:

Exizting Faolders:
35 COD

Arcceszones
Administrative Tools
Advantech Automation
Beyond Compare 2
Business Explorer
Citrix
CodeMeter

|nztallS hield

[ < Back |l Mest » I[ Cancel

Stepb5: Start coping files and then click “Next” to proceed.

Start Copying Files
Review settings before copying files.

Setup has enough information to start copying the program fles. |F you want bo review or
change any settings, click Back. If you are satisfied with the zettings, click Mext to begin
copying files.

Current Settings:

Selected Features: -
CODESYS W3

CODESYS Corverter

CODESYS Gateway

CODESYS Contral 'Win '3

CODESYS OPC Server 3
CODESYS Gateway 2.3

Destination Folder: C:\Program Files [«86]435 CODESYSY

1| m | »

|nztallShield

¢ Back |I M et > I[ Cancel ]
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|
| <
Step 6: Complete to install CODESYS and you’ll see CODESYS icon w#ss.  which is available

on the desktop. Click "Finish" to close the installation wizard.

CODESYS V3.5 5P6 - InstallShieIdm

InztallShield Wizard Complete

The InstallShield Wizard haz succeszsfully installed CODESYS
W35 5PE. Click Finish to exit the wizard.

< Back [ Finizh ] Cancel

—

2.2. Add-on Package Installation

Now you have installed CODESYS on your system successfully. To equip Advantech device
information or use Advantech add-on functionalities, user needs to follow below steps to

install Advantech add-on Package on the CODESYS.

2.2.1. Installation

Step 1: Install add-on package from CODESYS Package Manager. Activate the dialog window

from the menu (Tools -> Package Manager)

15



Step 2: In the Package Manager, click Install and select the file. The file would be as below

format.

“Advantech CODESYS ADD ON V<Version>.package”.

() Package Manager E

Currently Installed Packages

Sort by [Nama vl [ Install.. |

Mame Version Installation date Update info Licer| Uninstall...
i CODESYS Automation Server Connector  1.9.0,0 8f26/2020 No lic| Deta
9 CODESYS SoftMotion 4.7.0.0 8/26/2020 Free version 4.8.0.0 available No lic|

Updates

Search Updates

CODESYS Store

CODESYS Store

< T 3

[] Display versions Search updates in background Close

Step 3: Select Typical setup and click next.

£ Installation - Choose Setup Type

Advantech CODESYS ADD ON [3.5.16.2] .
Pleaseselectthe typeof setup youwould liketo perfarm. @

(7) Complete setup
All package components will be installed.

@ Typical setup

The mast commonly used package components will beinstalled.

() Customized setup

Full control over which package components are installed.
Recommended for advanced users.

16



Step 4: After few dialog window, you will see the completion screen. Click "Finish" to close

the installation wizard.

2.2.2. Updating the Package

It's highly recommended that you uninstall the previous version package before updating

and installing new add-on package.

Start CODESYS and perform command Package Manager @ from the menu (Tools ->
Package Manager). Select the package you want to uninstall and then click “Uninstall”. Click

"Close" to close the package manager.

After uninstalling the old package successfully, please refer to Chapter 2.2.1 Installation

-
& Pa&kage Manager | 2|
g

Currently Installed Packages
Sortby [Jiame < [ wewi. |

Mame Version Installation date Update info '

g Advantech CODESYS ADD ON 3.5.16.2 8/26/2020 Me
_ﬁ CODESYS Automation Server Connector 1,9.0.0 8282020 Me

@ CODESYS SoftMotion 4.7.0.0 8/26/2020 Free version 4.8.0.0 available Mc

Updates
r ~
@ Uninstallation =
Advantech CODESYS ADD ON [3.5.16.2]
1
Uninstallation :D
CODESYS Store
The package will be removed fromyour system. Click Next to continue.
CODESYS Store
< | r 3
— _

17
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3. Create and run a project

3.1. Start CODESYS

Start CODESYS by double-clicking the CODESYS icon which is available on the

desktop.
Alternatively, you can start the CODESYS programming system with
Start -> Programs -> 3S Software -> CODESYS -> CODESYS V<version>

When you start the programming system the first time after first installation on the system,
you will be asked to choose the default collection of settings and features. Choose the

“Professional” and then click Start to proceed.

Chooze Defanlt Environment Sethings §|

Before ywou begin using this software for the first time, wou need to specify the bype of
development activity wou engaage in khe mast, This information is used ko apply a
predefined collection of setkings to the development environment that is designed For
wour developrment activity,

You can choose ko use a different colleckion of setkings ak any time, From the Toals
meny, choose Options and then choose Features,

Choose your default environment settings:

Professional

Descripkion:

Recommended For users with advanced requirements. All Reatures are avalable, and
some user interface aspects show maore complexity in ordey o uneeeil all possibilities
of the system,

Exit

| stat |

—

Before creating a project, make sure that Advantech ADAM add-on package is installed

successfully. Choose Package Manger from the Tools menu:

20



If the Advantech ADAM add-on package didn’t show in manager, please refer to Chapter 2

and update your package.

F

5]

[ Install... ]

Currently installed packages:

Sortby: [Name -]
Mame Wersion  Installation date  Updateinfo  License info
9|Advantach ADAM CODESYSADD ON | 1.0.0.0 2014f12/5 Licenseinfo notavailak
! CODESYS Package Designer 3.5.5.0 2014/11/26 No license required

o

I | b

[ Display versions Search updates in background

Uninstall...

Updates

Search updates

CODESYS Store

Close

3.2. Create a Project

Step 1: To create a new project, choose command New project from the File menu:

In the New Project dialog select Standard project in the ‘Templates’ field and enter a Name

and a Location path for the project file. Press OK to confirm.
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'E New Project

Categaries: Templates:
[ Libraties " i
[ Projects .' K=
Empty project | S Standard
project praject w...
/
& project containing one device, one appligation, and an empty implementation for PLC_PRIG |
»
Mame; |.ﬁ.dvantech_ﬁample_F‘rnject |
Location: |C:'|,D|:u:uments and Settingsl@ERﬁ,My Documents w |E]
(04 ] [ Cancel ]

Step 2: You will then be prompted for choosing devices. Choose device Advantech Control
x86 RTE V3 (ADVANTECH) and programming language Structured Text (ST) (depend on

developer) for PLC_PRG. Press OK to open the new project.

F e =

You are about to create a new standard project. This wizard will create the following
objects within this project:

-0One programmahble device as specified below

- A program PLC_PRG in the language specified below

- A cyclic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device: l#dvantech Series x86 RTE V3 (ADVANTECH)

PLC_PRG in: [Structured Text (ST)
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Step 3: The project name now will appear in the title bar of the CODESYS user interface and

the Devices window.

Devices
=3 Advanfedh Sample_Praject
= m Device (Advantech APAX-5580 w86 RTE V3)
= @ﬂ Plc Logic
=-{C} Application
m] Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=g MainTask
& PLC_PRG
B[P Backplane (Backplane)

3.3. Write a Program

In the Devices window, double-chick PLC_PRG(PRG) and language editor window will open.
The editor consists of a declaration part (upper) and a body part (lower), separated by a
screen divider. The declaration part shows line numbers at the left border and the

embracing keywords "VAR" and "END_VAR" for the variables declaration.

E-Devices - 1 x-:: PLC_PRG X
=g Advanfech Sample Froject bt [ 1 .
: = m Device (Adwvantech ADAM-5560 WinCE Y33 : — 2 zﬁgmm PLC_PRGDeC|aratlon part
: = Bl Pic Lagic ! 3 i_hase: IHT:
! =1} Application : 1 i_height: TNT;
. m Library Manager | 5 i_radius: IHT;
! PLC_PRG (FRE) ! B
. = (B8 Task Configuration = | VAR CONSTRHT
: =& MainTask : 8 const_PI: REAL := 3.14;
! & pLC_PRG i o ED vir
1 = Backplane (Backplane) : - 1o VAR
: K <Empty>{<Emphy:=) l 11 d_area: REAL:
1 £ <Emphy> (<Emphy=) : 12| EHD VIR
: E  <Empky> { <Emply=) | ‘s -
| £ <Emptys (<Emply=) e e e e s s
: E <Emply > { <Emply =) 1 A raloulate triangle ared
| L <Empky> { <Empky=) 2 i base 1= 5; §Ody pa rt
: E  <Empty: { <Emply=) 3 i_height := 7;
1 4 d_area := i_hase ¥ i_height * 0.5;
: Device WlndOW 5 S Caloulate circle area
1 & i_radius := ©;
: 7 d_area := i_radius ¥ i_radius * const_FI:
L e e e e e e e ——— e ————— =]
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In the declaration part of the editor put the cursor behind VAR and press the Return-key.

A new empty line will be displayed where you enter the declaration of variables.

Here, we write a simple program to calculate the area of triangle and circle, so declare

i_base, i_height, i_radius which are of type INTEGER, d_area of type REAL:

FROGRAM FPLC_PEG
VAR
i_base: IHT:
i_height: IHT:
i_radinsz: IHT:
EHD VAR
VAR COHSTAHT
const_PI: BERL := 3.14;
EHD ViR
VAR
d_area: REAL:
EHD ViR

In the body part of the PLC_PRG editor put the cursor in line 1 and enter the following lines:

A Caloulate triangle ares

i_hase := 5;

i_height := 7;

d_area := i_base * i_height * 0.5;

S Caloulate circle area

i_radius := 6;

d area := i _radius * i_radius * const_FI;

We need to check the program for syntactic errors and perform command Build £ from

the menu (Build -> Build) or press <F11>:

Messages - Takally O errar(s), 0 warningls), 0 messagels)
Emild » |8 0 erox(z) |CE' 0 wearning (s) |'ﬂ' 0 mesagels) | 2
Description
| ------ Build started: Application: Device, Application -------
bypify code ...

Compile complete -- 0 errors, O warnings

Note!

No code will be generated in this case. Error messages will be displayed in the

Messages window which is placed at the lower part of the user interface per default.
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3.4. Connect to the Target Device

In this section, we want to discuss how to connect to Advantech X86 RTE platforms.

We need to set the active application by using Device editor. It displays an icon of

programming device, the current gateway and the target device with their connection status.

The Device editor opens by double clicking the device name in the device tree.

Devices ~ # %|| Y pevice x
= ) Adantech Sample Froject Communication Settings | Applications | Files | Log | PLC settings [ PLC shell | Users and Groups | Access Rights | Task deployment |
= [ Device (Advantech APAX-5580 x5 RTEVS) |
P> |[Scannetwork... || Gatenay - | Deviee +
= Bl Plc Logic |
= O Aasleation

) Library Manager
PLC_PRG {PRG)
= [ Task Configuration
=& MainTask
8] pLC_PRG
H] Backplane (Backplane)

[ ] .
Gateway

IP-Address:
localhost

PC020902

Port
1217

Click the Scan network button to search for available devices in your local network. You will

then be prompted for the device selection. Choose your target device and click OK to

proceed.

Select Device

Select the network path to the controller:

o

= -‘P-"!O Gateway-1
ﬂfl |APA)<—553EI—32 [o069]
ﬂfl AP2X-5580CD5 [0051]

N\

Scan network

Device Name:
APAX-5530-32

Device Address:
0069

Target Version:
3.5.6.20

Target Vendor:
ADVANTECH
Europe b.v.

Target ID:
1635 0002

Target Name:

b@m

D}
|’ 0K ]I Cancel ]

In Device editor, it will show the connection status. Please check that the colored status

points are all in green.



Note!

Meaning of the colored status point on the gateway and the device:
Red: Connection cannot be established
Green: Connection established

Black: Connection not defined

Communication Settings |Applicah'ons | Files | Log | PLC settings | PLC shell | Users and Groups | Access Rights | Task deployment | Status | @ nformation

Scan network... | Gateway =  Device -

[ .
Gateway .

Gateway-1] - [0089] (active) -
IP-Address: Device Name:
localhost APAX-5580-32
Port: Device Address:
1217 0069

Target ID:

1635 0002

Target Type:

4096

TargetVendor:

ADVANTECH Europeb.v.

TargetVersion:
3.5.6.20

3.5. Run the Application

We can download the application by performing command Login % from the menu

(Online -> Login) or press <Alt+F8>. You will then be prompted for choosing login options.

Here, we choose “Login with download” for the first time and click OK to proceed.
Note!

Meaning of login options:
“Login with online change”: Only the modified objects will be loaded.
“Login with download”: The complete application will be loaded and initialized

completely. “Login without any change”: The latest modifications will not be loaded.
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CODESY¥3

3

I l | #pplication changed since last download., Wwhat do wou wank to do?

() Login with online change.

(*)iLogin with download.

(3 Login without any change,

[ Ik l [ Cancel

We run the program by performing command Start . * from the menu (Debug -> Start) or
press <F5>. The online view of PLC_PRG will be opened: In the upper part a table shows the
watch variables in application. In the lower part you see the code lines as entered in offline
mode, supplemented by the little inline monitoring windows behind each variable, showing

the actual value.

Device.Application.PLC_PRG

Expression Tupe Value
@ i_base INT s
& i_height NT 7
# i_radius INT 3
4 const_PI REAL [C AL
# d_area REAL 113.04
=
£/ Calculate triangle area
i_base[ 5 ]:= 5;

i_height 7 ] := 7:

d_area[ 118 b |:= i_hase[ 5 | % i_height[ 7 | * 0.5;

A7 Caloulate circle area

i_radius[ & | := 6;

d_area[ 1% ¥ ]:= i _radius[_ & | * i_radius[ & | * const PI@__ 3is |

R B B

Stop the program by performing command Stop . ® from the menu (Debug -> Stop) or press
<Shift+F8>.

If you want to change into the offline mode and disconnect the programming system from
the target device, perform command Logout % from the menu (Online -> Logout) or press

<Ctrl+F8>.
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4. System Diagnosis

4.1. System Information

For diagnosis, we provide the related system information including CPU load, memory usage,

CPU temperature, etc.

Click the System Diagnosis, the detail of the system information is shown.

Devices > *r X [ oevie El System_Diagnosis X PLC_PRG
= -
B manus! == System Diagnosis 1/0 Mapping | status | @ Information |
= m Device (Advantech Series %86 RTE V3)
Channels
=80 pLc Logic ; , , —
£} Applicals Variable Mapping Channel Address Type  Unit Description
=1} Application
g m Library Manager =4y System Information 5LID0 System Informationg
PLC_PRG (PRG) B Average CPU Load %IW0  UINT Average CPU Load
= @ Tasi:Cnnﬁgurahnn R Codesys CPULoad Sl 1 UINT Codesys CPULoad
=58 MainTask R Memory Usage wwz  UINT Memory Usage
@ PLC PRG Ay CPU Temperature %ID2 REAL CPU Temperature
» Board T t REAL Board T t
|5ysbem_Diagncsws (System Diagnosis) *» oard Temperature %ID3 oard Temperature
4y Voltage 1 %I04 REAL Voltage 1
R Voltage 2 %ID5 REAL Voltage 2
Ay Voltage 3 %IDE REAL Voltage 3
Ay Voltage 4 %ID7 REAL Voltage 4

Average CPU Load: the average percentage of CPU load. For example, if there are dual core,

it is the average percentage of dual core’s load.

CODESYS CPU Load: the percentage of the load of CPU CODESYS is running without

Windows existed.

Memory Usage: the percentage of memory is in active use.

CPU Temperature: the temperature of the processor.

Board Temperature: the temperature of the main board.
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4.2. Map Variables to System Information

In this section, we want to discuss how to map variable to system information for
programming use. For more details on creating a new program please refer to Chapter 3.
Here, we declare uiLoad and bAlarm in declaration part and bAlarm is set to true if uiLload is
more than 50 in body part.
PROGRAM PLC_PRG
VAR
uiload: UINT;

bAlarm: BOOL := FALSE;
END_ VAR

IF uileoad > 50 THEN
bAlarm := TRUE;
END _IF

Open System Diagnosis by double clicking in the device tree. Double-click on the variable
column and choose mapping variable by clicking the buttonl(..]. In this example, we try to
map the variable (uiLload) to the average CPU load, so we double-click on the first row of

variable column.

= System Diagnosis 1/Q Mapping |513tu5 | ﬂ Information

Channels

Wariable Mapping Channel Address Type  Unit  Description

=i 4 System Information %00 System Informationg
b [:] Average CPU Load 2LIW0 UINT Awverage CPU Load
b Codesys CPULoad BRIV 1 UINT Codesys CPULoad
A Memory Usage BeIW2 UINT Memory Usage
A CPU Temperature %eID2 REAL CPLU Temperature
A Board Temperature %ID3 REAL Board Temperature
A Vaoltage 1 seID4 REAL Voltage 1
4 Voltage 2 SIS REAL Voltage 2
4 Voltage 3 SeIDE REAL Voltage 3
4 Voltage 4 oIDT REAL Voltage 4

It will open the Input Assistant Dialog, where you can choose one of available variables

stored for the average CPU load.
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e R )

1 —
Variables a Name Type Address Origin
=€} Application Application
FPROGRAM
breskpoint fogging fu..

+ - (@ 1oConfig_Globals \4R_GLOSAL

Structured view \ Filter: ’Na:e -
[¥] Insert with Yrouments [ tnsert with namespace prefix
Documentation:
A
uiLload: UINT;
(VAR)
i
o ] (e |

Now, we can download the application by performing command Login and then performing

command Start.

IF uiloa > 50 THEW
brlarnffiES := TRUE;
END_IFRETURN]
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5. Advantech I/0 Modules

5.1. APAX-5000 10 Modules

5.1.1.Scan I/0 Modules into CODESYS

We can scan and configure Advantech APAX-5000 I/O modules as objects in the device tree.
If there is no any project existed in APAX-5580, you must login first.

Choose the Backplane and click Scan For Devices in context menu.

Devices > 1 x [ pevice »
=2 Advantech Sample_Profect tJ Communication Se
= m Device [connected] {Advantech APAX-5580 %86 RTE V3)
Scan network...
H @1] Plc Logic S

- [} Application [stop]
ﬁﬂ Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=g MairTask
] pLC_PRG
= E]]]|Backplane (Backplane)
§ Apax_s045 (APAX-5045)

Cut

W Fe

Copy

Paste

X

Delete
Properties...
Add Object
) AddFolder...
Add Device...

Scan For Devices...

Disable Device
(1" EditObject
Edit Object With...

Edit IO mapping
Import mappings from CSV...
Export mappings to C5V...

Device Configuration 3

If there is a project existed in the APAX-5580, you can directly click Scan For Devices in

context menu.
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Devices * 3 X
=l Advantedh_Sample_Frafect E
= m Device (Advantech APAX-5580 x86 RTE V3)
=B Plc Logic
=} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask
& PLC_PRG
E]]]|Badq)lane (Backplane)

Cut

o<

Copy
Paste

Delete

[T

Properties...
Add Cbject
) Add Folder...
Add Device...

Scan For Devices...

Disable Device
Update Device...
Edit Object

L

Edit Object With...

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV...

Simulation

Device Configuration 3

And then you can get all the online APAX-5000 10 modules. Copy the specified IO module or

all 10 modules to the project by click Copy to project or Copy all devices to project.
Note!
(1) Make sure that the APAX-5580 is not in RUN mode before scanning 10.
Only when APAX-5580 is in STOP mode, scan 10 is available.

(2) Through scanning 10 modules, there is a limitation that cannot get current safety
value of each channel from APAX-5028. Therefore, please re-configure the safety

value of each channel of APAX-5028 after scanning 10 modules.
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Sranned devices

Devicename Devicetype SlotID  Digital Filter  Safety Function SafetyValue TypeofAl-0 TypeofAl-l  Type of Al

APAY 5040 [ APAX-5040 20

- APAX S046 APAK-S046 FALZE
- APAX 5017 APAX-5017

APAX 5028 APAX-S02A TRUE

show differences to project

Gt |

oo R s

Hranmed devices |
Devicename Devicetype  SlotID  Digital Filter  Safety Function SafetyValue TypeofAl-0 TypeofAl-l  Type of Al
APAY 5S040 APAY-5040 1] a0
APAY 5046 APAY-5046 1 FALZE 1]
APAX 5017 APAX-5017 2 322 323 322
APAX 5023 APAX-5023 3 TRUE
< 1 3
show differences to project
ST -

All the devices or the specified device will be added into the Backplane.
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Devices

=3 Advantedh_Sample_Profect
= m Device (Advantech APAX-3530 x86 RTE V3)
= @[I Plc Logic
=L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& pLC_PRG
= -H Backplane (Backplane)
W apPax_s040 (aPAX-5040)
§ aPax_s04s (APAX-5045)
B apax_s017 (apax-5017)
B aPax_so2s (apax-5028)

Note!

You can remove the existing device by click Delete % in context menu.

5.1.2.Insert I/0 Modules into CODESYS

We can add and configure Advantech APAX-5000 I/O modules as objects in the device tree.

Choose the Backplane and click Add Device in context menu.

Devices

= Advantedh_Sample_Praject
= m Device {Advantech APAX-5580 x86 RTE V3)
= @1] Plc Logic
=i} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-$& MairTask
] pLC_PRG

E]]]|Badq:lane (Backplane)

7 =<

i X

Cut
Copy
Paste

Delete

Properties...

Add Object

Add Folder...

Add Device. ..

Scan For Devices. ..

Disable Device
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It will open the Add Device dialog, where you can choose one of available devices. Click Add

Device to proceed and then press Close to close the device dialog.

Name: APAX_5040
Action:
@ Append device

Device:

ce {0 Update device

Cpomm— ——

Vendor: [ <All vendors>

MName

=- [ miscellaneous
§ apasni3
§ apax-s017
§ APax-5017H
§ apax-5017rE
§ Arax-s018
§ Apax-5028

§ apaxsn40rE
§ spaxsods
§ spaxsods
§ apax-504650
§ araxsoso
§ APAX-5060PE

Vendor

ADWVANTECH
ADWANTECH
ADWANTECH
ADWVANTECH
ADVANTECH
ADVANTECH

& APAX-5040 ADVANTECH

ADWVANTECH
ADVANTECH
ADVANTECH
ADVANTECH
ADWVANTECH
ADWANTECH

Group by category

[C] Display outdated versions

Information:

§  name:aPax-5040
Vendor: ADVANTECH
Groups:

Version: 3.5.6.0
Model Number: -

Description: 24 Channels Digital input Madule

Backplane

Append selected device as last child of

@  (You can select another target node inthe navigator while this window is open.)

(

Add Device

] [

Close

] [}

Then the specified 10 module will be added into the Backplane.

Devices

=2 Pic Logic

Note!

= O Application
Library Manager
PLC_PRG (FRG)
= @ Task Configuration
=5 MainTask
&) pLC_PRG
=-H} Backplane (Backplane)
§ apax_s040_0 (APAX-5040)

=5 Advantech_Sample_Praject
= m Device (Advantech APAX-5580 x86 RTE V3)

/E Device @ apax_s040_0 x
(=)

Status Configuration ‘ = Status [/O Mapping IStams I @ mformation

Parameter
# Slot ID
& Digital Filter

Type
UINT(0..31)
UINT(30..400)

Value

L9

30

Default Value Unit
0
30 0.1ms

If inserting 10 modules is used, you must configure the right Slot ID of each inserted

APAX-5000 10 modules. If scanning IO modules is used, you do not need to do the Slot

ID configuration.
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5.1.3. Map Variables to I/0 Modules

In this section, we want to discuss how to map variable of program to Advantech I/O
modules. For more details on creating a new program please refer to Chapter 3.

Here, we declare bValue in declaration part and set true in body part.

FROGEAM PLC_FRG
ViR

b¥alue: BOOL:
EHD VAR

bWalue:= true;

Open Module Editor by double clicking the device name in the device tree. Double-click on
the variable column and choose mapping variable by clicking the button(..J. In this example,
we try to map the variable (bValue) to channel 0, so we double-click on the first row of

variable column.

B Status /O Mapping | Status | L Information

Channels
Variable Mapping Channel Lddress Type Unat Description
= T Do W0 WORD Digital output ch0 ~ ch1S
" (] DO-0 %Qr0.0  BOOL Digital output 0
P Dio-1 w0l BOOL Digital output 1
i) Do-2 w02 BOOL Digital output 2
Note!

If you want to control all channels, declare a WORD variable and map it.

= Stabus 1f0 Mapping | Status | i+ Information

Channels

Variable Mapping Chamnel | Address Type Uit Descri. ..

=" | L. oo LW WORD Digital o...
P oo-0 S%i3¥,.. BOOL Digital o...
i Do-1 0., BOOL Digital o...

It will open the Input Assistant Dialog, where you can choose one of available variables for

the current digital output channel.
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Input Assistant E

Text search Categoriesl

Variables & Name Tupe Address Origin
= anpplication Anpfiration
= [E] pLc PR BROGRAN

Structured view \ Eilter: | Mone '
Show documentation Insert with arguments Insert with namespace prefix
Docurnentation:

bvalue: BOOL;
(VAR)

Now, we can download the application by performing command Login and then performing

command Start. The channel-0 of I/0 module will be lit up.

Channels
Variable Mapping  Channel = Lddrese Tupe Current Value  Prepar... it Description
- @ Do a0 WORD Digital oukput chi ~ ch1s
" application.PLC_PRG byValue ) Di-0 S BOOL Digital oukpat 0
" Do-1 .., BOOL Digital aukput 1
v o et e
Note!

If the Advantech modules are correctly configured, it will show a green circle icon

next to the device name in the device tree. If it shows a red triangle &L , see Chapter 8

for troubleshooting.
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fam Backplane (Backplane)
¢ §jl aDaM_S056 (ADAM S058)
At [ apam_S017 (ADAM 5017)
<Empty = {<Emptyw =)
<Empty = {<Empty =)
<Emphy = {<Emply =)
<Emply = {<Emply =)
<Empty = {<Empky =)

mnmamnamn

5.1.4. Support List

Advantech provides 13 types of APAX-5000 I/O modules for various applications so far.
Following table is the I/O modules support list. In the following section, we will introduce 1/0

modules according to their types.

Module Name Specification Reference
APAX-5013 8-ch RTD Input Isolated
APAX-5017 12-ch Al Isolated
Analog Input APAX-5017H  12-ch High Speed Al Isolated
APAX-5017PE 12-ch Al Isolated
APAX-5018 12-ch TC Input Isolated
Analog Output ~ APAX-5028 8-ch AO Isolated
Digital Input APAX-5040 24-ch DI w/LED Isolated
APAX-5040PE 24-ch DI w/LED Isolated
Digital Output APAX-5046 24-ch DO w/LED Isolated
APAX-5046SO 20-ch DO source w/LED Isolated
Digital I/0 APAX-5045 24-ch DI/O w/LED Isolated
Relay Output APAX-5060 12-ch Relay Output w/LED Isolated
APAX-5060PE 12-ch Relay Output w/LED Isolated

5.1.5. Digital Input Modules

In this section, we are going to introduce digital input modules.
The Module editor opens by double clicking the device name in the device tree. It consists of

four tab pages, that is, Status Configuration, Status I/0 Mapping, Status and Information.
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Status Configuration: Provide the status page for setting device. Double-click on the value

column of the particular setting.

Status Configuration | = Status 1/0 Mapping | Status | @ Information

Parameter Type Walue Default Value Unit Description
@ SlotID UINT(0..31) 0 0 Slot ID
# Digital Filter UINT(30..400) 30 30 0.1ms Digital filter
Note!

If scan 10 and then copy to the project is used, do not need to modify the Slot ID.
If manually insert 10 into the project is used, need to configure the right Slot ID.

Status I/0 Mapping: Show the I/O mapping status between variable to module channel. It

consists of seven columns.
Mapping: The mapping status of each variable.
Note!

There are two categories of variables: Channel values and Error ID.

Channel values: The data type of each channel is in single bit. If the value is “true”,
it means that the channel is on; “false” for off. All channel values can represent as
one word.

For detailed variable mapping information, see Chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see Chapter 5.3.

Address: The starting physical address of the variables for this I/O group. The board
shown below has 24 digital inputs. This will require either 24 Boolean addresses or 2

WORD (4 BYTE) addresses.

Note!

Meaning of address expression:
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% = Directly Mapped variable

I = Physical Input

W = Word (16 bits)
X = Single bit
$(N1). $(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.
Description: The description of each variable.
Status: The reserved page.
Information: Provide the brief information to current module.

Status Configuration | ™= Status Ij0 Mapping | Status | @ Information

Channels

Variable Mapping Channel  Address Type Unit  Description

= DI 0w15 %Iwo  WORD Digital input chl ~ ch15
Hp DI-0 2LIN0.0 BOOL Digital input channel 0
Hp DI-1 2EIND. 1 BOOL Digital input channel 1
Hp DI-2 %RI¥0.2  BOOL Digital input channel 2
Hp DI-3 2LIND. 3 BOOL Digital input channel 3
Hp DI-4 %RI¥0.4  BOOL Digital input channel 4
Hp DI-5 2LIN0. 5 BOOL Digital input channel 5
Hp DI-6 EACON BOOL Digital input channel &
Hp DI-7 %RI¥0,7  BOOL Digital input channel 7
Hp DI-8 2LIN1.0 BOOL Digital input channel 8
Hp DI-9 2RIN1 1 BOOL Digital input channel 9
Hp DI-10 %Rl¥1.2  BOOL Digital input channel 10
Hp DI-11 2RIN1.3 BOOL Digital input channel 11
Hp DI-12 %RlX1.4  BOOL Digital input channel 12
Hp DI-13 %LIN1.5 BOOL Digital input channel 13
Hp DI-14 2LIN1.6 BOOL Digital input channel 14
Hp DI-15 %RI¥1.7  BOOL Digital input channel 15

= DI 16~23 %elW1 WORD Digital input ch16 ~ ch23
Hp DI-16 2LIN2.0 BOOL Digital input channel 16
Hp DI-17 2EINZ. 1 BOOL Digital input channel 17
Hp DI-18 %Rl¥2.2  BOOL Digital input channel 18
Hp DI-19 2RIN2.3 BOOL Digital input channel 19
Hp DI-20 Rl¥2.4  BOOL Digital input channel 20
Hp DI-21 %LIN2.5 BOOL Digital input channel 21
4 DI-22 oelx2,6  BOOL Digital input channel 22
Hp DI-23 %Rl¥2.7  BOOL Digital input channel 23

A ErrorID BRI 2 WORD Error ID currently happened in the module
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5.1.6. Digital Output Modules

In this section, we are going to introduce digital output modules.
The Module editor opens by double clicking the device name in the device tree. It consists of

four tab pages, that is, Status Configuration, Status I/O Mapping, Status and Information.

Status Configuration: Provide the status page for setting device. Double-click on the value

column of the particular setting.

Status Configuration | ® status 1/0 Mapping | Status | @ Information

Parameter Type Walue DefaultVValue Unit  Description
% SlotID UINT(0.31) 1 0 Slot 1D
& Safety Function BOOL FALSE FALSE Safety function enablefdisable
& Safety Value DWORD(16#0..16#FFFFFF) 0 16%0 Safety value
Note!

If scan 10 and then copy to the project is used, do not need to modify the Slot ID.
If manually insert 10 into the project is used, need to configure the right Slot ID.

Status I/0 Mapping: Show the I/O mapping status between variable to module channel. It

consists of seven columns.
Mapping: The mapping status of each variable.
Note!

There are two categories of variables: Channel values and Error ID.

Channel values: The data type of each channel is in single bit. Set the value to
“true” for switching on the channel; “false” for switching off. All channel values
can represent as two WORD:s.

For detailed variable mapping information, see Chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see Chapter 5.3.
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Address: The starting physical address of the variables for this I/O group. The board
shown below has 24 digital outputs. This will require either 24 Boolean addresses or 2

WORD (4 Byte) addresses.

Note!

Meaning of address expression:

% = Directly Mapped variable

Q = Physical Output

W = Word (16 bits)

X = Single bit

$(N1). S(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.
Description: The description of each variable.
Status: The reserved page.

Information: Provide the brief information to current module.
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Status Configuration | ™ Status /0 Mapping | status | @ Information |

Channels

Variable Mapping Channel Address Type Unit  Description

=" DO 0e15 SRQW0 WORD Digital output ch0 ~ ch15
" Do-0 oe%0.0 BOOL Digital output channel 0
" Do-1 oex0. 1 BOOL Digital output channel 1
" Do-2 “eJx0,2  BOOL Digital output channel 2
" Do-3 “RiX0.3 BOOL Digital output channel 3
" Do-4 “eJX0.4  BOOL Digital output channel 4
] DO-5 “eX0.5  BOOL Digital output channel 5
] DO-6 “eX0.6  BOOL Digital output channel &
] Do-7 “eX0.7  BOOL Digital output channel 7
] DO-8 R¥1.0  BOOL Digital output channel 8
] DO-9 e¥1.1  BOOL Digital output channel 9
] DO-10 e¥1.2  BOOL Digital output channel 10
% DO-11 RQx1.3  BOOL Digital output channel 11
T Do-12 RQx1.4  BOOL Digital output channel 12
% DO-13 %RQ¥1.5  BOOL Digital output channel 13
" Do-14 2K 1.6 BOOL Digital output channel 14
] D0-15 "R(X1.7  BOOL Digital output channel 15

= K@ DO 16~23 QW1 WORD Digital output ch1g ~ ch23
] DO-16 20X 2.0 BOOL Digital output channel 16
] Do-17 20X21 BOOL Digital output channel 17
] Do-18 "R(x2,2  BOOL Digital output channel 18
] Do-18 2LX2.3 BOOL Digital output channel 19
" Do-20 2OX2.4 BOOL Digital output channel 20
" Do-21 BLX2.5 BOOL Digital output channel 21
" Do-22 2LOX2.6 BOOL Digital output channel 22
" D0-23 (X2, 7  BOOL Digital output channel 23

B ErrorID 2Ll 3 WORD Error ID currently happened in the module

5.1.7. Analog Input Modules

In this section, we are going to introduce analog input modules.
The Module editor opens by double clicking the device name in the device tree. It consists of

four tab pages, that is, Status Configuration, Status I/O Mapping, Status and Information.

Status Configuration: Provide the channel status page for setting channel ranges.

Double-click on the value column of the particular channel.
Note!
If scan 10 and then copy to the project is used, do not need to modify the Slot ID.

If manually insert 1O into the project is used, need to configure the right Slot ID.
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Status Configuration | & Status 1j0 Mapping | status | @ Information |
Parameter Type Value DefaultWValue Unit  Description
4 Slot1D UINT(0..31) 2 0 Slot ID
# Type of AI-D Enumeration of WORD +- 150 mv
@ Type of AI-1 Enumeration of WORD +/- 150 mV +/(- 150 mV
@ Type of AI-2 Enumeration of WORD :ﬁ: ?D.U.D mv +f- 150 mV
@ Type of AI-3 Enumeration of WORD +-5V +(- 150 mV
@ Type of AI-4 Enumeration of WORD 4020 MA +/{- 150 mv'
# Type of AI-5 Enumeration of WORD a—i—zgﬂmfgﬁ +/- 150 mv
@ Type of Al-G Enumeration of WORD L +/- 150 mv
@ Type of AL-7 Enumeration of WORD 0~a20 mA +f- 150 mv
@ Type of Al-8 Enumeration of WORD +H-10W +/- 150 mv
# Type of Al-9 Enumeration of WORD +H-10W +/- 150 mv
# Type of AI-10 Enumeration of WORD +/- 150 mv +/- 150 mv
# Type of AI-11 Enumeration of WORD +/- 150 mv +/- 150 mv
@ Burnout detect mode Enumeration of DWORD Down Scale Up Scale
@ Sampling rate (Total channel) Enumeration of DWORD 120 Hz 12 Hz
@ Channel mask DWORD(16%#1..165FFF) 4095 16%FFF

Status 1/0 Mapping: Show the I/O mapping status between variable to module channel.
Mapping: The mapping status of each variable.
Note!

There are two categories of variables: Channel values and Error ID.
Channel values: The data type of each channel is in REAL.

For detailed variable mapping information, see Chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see Chapter 5.3.

Address: The starting physical address of the variables for this I/O group. The board

shown below has 12 analog inputs. This will require 12 DWORD addresses.

Note!

Meaning of address expression:
% = Directly Mapped variable

I = Physical Input
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D = Double word (32 Bits)

$(N) = The starting address.
Type: The data type of each variable.

Description: The description of each variable.

Status Configuration | ™= Status /O Mapping |5131L|s I i ) Informah'onl

Channels

WVariable Mapping Channel Address Type Unit Description
A AL-0 %ID2 REAL Analog input 0
A AL-1 %ID3 REAL Analog input 1
A Al-2 %ID4 REAL Analog input 2
Ay AL-3 %IDS REAL Analog input 3
4 A4 %ID6 REAL Analog input 4
Ay AL-S %ID7 REAL Analog input §
Ay AL %ID3 REAL Analog input &
Ay AL7 %ID9 REAL Analog input 7
A ALS %I0 10 REAL Analog input &
A ALS SRID11 REAL Analog input 9
A AL-10 2012 REAL Analog input 10
A AL-11 %1013 REAL Analog input 11
A Status-0 2LIB56 BYTE Analog input ch-0 status
A Status-1 2LIB57 BYTE Analog input ch-1 status
A Status-2 %IR58 BYTE Analog input ch-2 status
A Status-3 2LIB5S BYTE Analog input ch-3 status
A Status-4 2LIBGE0 BYTE Analog input ch-4 status
A Status-5 2LIBGE1 BYTE Analog input ch-5 status
A Status-6 2LIB62 BYTE Analog input ch-6 status
A Status-7 2LIB63 BYTE Analog input ch-7 status
A Status-8 2LIBES BYTE Analog input ch-8 status
) Status-9 2LIBG5 BYTE Analog input ch-9 status
) Status-10 2LIBGG BYTE Analog input ch-10 status
) Status-11 2LIBE7 BYTE Analog input ch-11 status
A ErrarlD SRl 34 WORD Errar ID currently happened in the module

Status: The reserved page.

Information: Provide the brief information for current module.

5.1.8. Analog Output Modules

In this section, we are going to introduce analog output modules.
The Module editor opens by double clicking the device name in the device tree. It consists of

four tab pages, that is, Status Configuration, Status I/O Mapping, Status and Information.
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Status Configuration: Provide the channel status page for setting channel ranges.

Double-click on the value column of the particular channel.

Status Configuration | B Status 1/0 Mapping | Status | @) Information |
Parameter Type WValue DefaultValue Unit  Description

& SlotID UINT(0..31) 3 0 Slot ID
# Type of AO-0 Enumeration of WORD 425y
& Type of AD-1 Enumeration of WORD | +/- 2.5V +/-25V
# Type of AD-2 Enumeration of WORD  pmEra +-25V
# Type of AO-3 Enumeration of WORD ~ O~2.5V +/-25V
# Type of A4 Enumeration of WORD  peagy +-25V
# Type of AD-5 Enumeration of WORD g:% m: +-2.5V
# Type of AD-5 Enumeration of WORD =, +-25v
& Type of AD-7 Enumeration of WORD 0r20 mA +/-2.5V
& AQ Safety Value 0 REAL il il Analog output chi Safety Value
& AD Safety Value 1 REAL 0 0 Analog output chl Safety Value
# AQ Safety Value 2 REAL 0 0 Analog output ch2 Safety Value
i AQ Safety Value 3 REAL il il Analog output ch3 safety Value
& AQ Safety Value 4 REAL 0 0 Analog output ch4 Safety Value
& AD Safety Value 5 REAL 0 0 Analog output chS Safety Value
& AQ Safety Value & REAL il i} Analog output ché Safety Value
& AQ Safety Value 7 REAL il il Analog output ch¥ safety Value
& Safety Function BOOL TRUE FALSE Safety function enablefdisable

Note!
If scan 10 and then copy to the project is used, do not need to modify the Slot ID.
If manually insert 1O into the project is used, need to configure the right Slot ID.

Status I/0 Mapping: Show the I/O mapping status between local variable to module

channel.
Mapping: The mapping status of each variable.
Note!

There are two categories of variables: Channel values and Error ID.
Channel values: The data type of each channel is in REAL.

For detailed variable mapping information, see chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see chapter 5.3.
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Address: The starting physical address of the variables for this I/O group. The board

shown below has 8 analog outputs. This will require 8 DWORD addresses.

Note!

Meaning of address expression:
% = Directly Mapped variable
Q = Physical Output

D = Double word (32 Bits)

S(N) = The starting address.
Type: The data type of each variable.

Description: The description of each variable.

Status Configuration | ™= Status Ij0 Mapping |5131L|s | o Inf‘ormah’onl

Channels

Wariable Mapping Channel  Address Type Unit  Description
Fé AQ-0 B001 REAL Analog output 0
i AO-1 %eQD2 REAL Analog output 1
i A0-2 %003 REAL Analog output 2
" A0-3 %004 REAL Analog output 3
Fé A0-4 5005 REAL Analog output 4
i AO-5 %QD6 REAL Analog output 5
i AO-6 %007 REAL Analog output 6
" A0-7 %003 REAL Analog output 7
Ay ErrarlD 2IW 35 WORD Error ID currently happened in the module

Status: The reserved page.

Information: Provide the brief information for current module.

5.1.9. Relay Output Modules

In this section, we are going to introduce relay output modules.
The Module editor opens by double clicking the device name in the device tree. It consists of

four tab pages, that is, Status Configuration, Status I/O Mapping, Status and Information.

Status Configuration: Provide the status page for setting device. Double-click on the value

column of the particular setting.
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Status Configuration | & Status 1f0 Mapping | Status | @ Information

Parameter Type Walue DefaultValue Unit  Description
@ SlotID UINT(0.31) 4 0 Slot ID
@ Safety Function BOOL FALSE FALSE Safety function enablefdisable
@ Safety Value DWORD(16#0..16%FFF) 16%0 1670 Safety value
Note!

If scan 10 and then copy to the project is used, do not need to modify the Slot ID.
If manually insert 10 into the project is used, need to configure the right Slot ID.

Status I/0 Mapping: Show the I/O mapping status between local variable to module channel.

It consists of seven columns.
Mapping: The mapping status of each variable.

Note!

There are two categories of variables: Channel values and Error ID.

Channel values: The data type of each channel is in single bit. Set the value to
“true” for switching on the channel; “false” for switching off. All channel values
can represent as one word.

For detailed variable mapping information, see Chapter 4.2.

Error ID: This variable holds the status of I/O module and its data type is in Word
(16 Bits). Get module error ID by mapping the last variable in table. For detailed

error ID information, see Chapter 5.3.

Address: The starting physical address of the variables for this I/O group. The board
shown below has 12 relay outputs. This will require either 12 Boolean addresses or 1

WORD address.

Note!
Meaning of address expression:

% = Directly Mapped variable
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Q = Physical Output

W = Word (16 bits)

X = Single bit

$(N1). $(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.
Description: The description of each variable.
Status: The reserved page.

Information: Provide the brief information to current module.

Status Configuration | = Status 1/0 Mapping | status | €9 Information |

Channels

Variable Mapping Channel  Address Type Unit  Description

=P Do 0~11 SLQW 18 WORD Relay output ch0 ~ ch11
i@ Do-0 °pQX36.0  BOOL Relay output channel 0
@ Do-1 °LQX35.1  BOOL Relay output channel 1
" Do-2 %0X36,2 BOOL Relay output channel 2
" Do-3 20X 36,3 BOOL Relay output channel 3
i Do-4 %QX36.4  BOOL Relay output channel 4
" Do-5 °LQX35.5  BOOL Relay output channel 5
S Do-6 °Qx36.6  BOOL Relay output channel &
" Do-7 %RX36.7  BOOL Relay output channel 7
" Do-8 20X 37.0 BOOL Relay output channel 8
" 0o-9 QX371 BOOL Relay output channel g
@ Do-10 %p%37.2  BOOL Relay output channel 10
" DO-11 %RQX37.3 BOOL Relay output channel 11

A ErrorID Sl 36 WORD Error ID currently happened in the module
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5.2. AMAX-5000 10 Modules

5.2.1.Scan AMAX 1/0 Modules into CODESYS

AMAX-5000 series EtherCAT Slice 10 modules are standard EtherCAT 10 modules, the

standard process to equip EtherCAT fieldbus has described in Chapter 6.5.

Before connecting to slaves by using EtherCAT client, please install the related EtherCAT XML

device description files (*.xml) first. Please get this file from Advantech support website. Or

contact your window of technical support.

If user follows the Chapter 2.2 to install Advantech Add-on Package, the latest device

description file would be well installed. Please check the version in the dialog window of

Device Repository ( Tool - Device Repository )

===

Location  [System ['epostary

<] [EditLocatiens...|

(e:\ProgramData\CODESYS\Davices)

Installed Device Descriptions

,] [ Tnstall...

[ AmAx-505650 8 DO Module

[ AmAx-5086T 2-ch Do Timestamp
[ Amax-5057 16 00 Madue.

[ aMax-505750 16 DO Mode.
[ amax-s074

[ amax-s080

(3 Advantech Co., Ltd. - WISE-5000 Series EtherCAT 1/0 Module

String for a ful textsearch Vendor [ <allvendors>
Name Vendor
- gt Module
= gt Slave
I * (14 Advantech Ca., Ltd, - ADAM-S000/ECAT
#- [ Advantech Co, LTD. - AMAX-4800 Series EtherCAT 1/0 Module
= Ci[advantech Co., Ltd. - AMAX-5000 Series EtherCAT 1/0 Module
[ amax-s001 Advantech Co.,
[ amax-5015 Advantech Co.,
[ amax-so17c Advantech Co.,
[ amax-sot7v Advantech Co.,
[ Amax-so18 Advantech Co.,
[ Amax-s024 Advantech Co.,
[ aMax-5051 8 DI Mode. Advantech Co.,
[ AMAX-5051T 8-ch DI with 2-ch Tmestamp Advantech Co.,
[ amas-5052 16 01 Moduie, Advantech Co.,
[ AMAX-5056 8 DO Module. Advantech Co.,

Advantech Co.,
Advantech Co.,
Advantech Co.,
Advantech Ca.,
Advantech Co.,
Advantech Co.,

[ Beckhoff Automation GmbH &Co. KG - Drive and Axis Terminals...

[ Delta Electronics, Inc.
[ Festo AG & Co. k&
(2 Hitachi Industrial Equipment Systems Co. Ltd,

Version

Revision=16400000004

Revision= 16400000005

Description

EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML:
EtherCAT Slave imported from Slave X
EtherCAT Slave imported from Slave X
EtherCAT Slave imported from Slave X
EtherCAT Slave imported from Slave XML:
EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML:
EtherCAT Slave imported from Slave X
EtherCAT Slave imported from Slave X
EtherCAT Slave imported from Slave XML:
EtherCAT Slave imported from Slave XML

AMAX-5000;
AMAK-5000,
AMAX-5000,
AMAX-5000,

AMAX-5000;
AMAK-5000;
AMAK-5000,
AMAX-5000,

AMAX-5000,
AMAX-5000,
AMAX-5000,
AMAX-5000;
AMAX-5000;

v2.3.xm
v2.3.xmi
v2.3.mi
v2. 3.
v2.3.mi
v2.3.3mi
v2.3.xmi
v2.3.mi
v2.3.xm
v2.3.m
vz 3.m
v2. 3.
v2.3.mi
v2.3.3mi
v2.3.mi
v2.3.xm

evice:
evice:
evice:
evice:
evice:
evice:
evice:
evice:
evice:
evice:
evice:
evice:
evice:
evice:
evice:
evice:

AMAX-5001

AMAX-5015

AMAY-5017C

AMAX-5017V

AMAX-5018

AMAX-5024

AMAX-5051 8 DI Module.
AMAX-5051T 8-ch DI with 2-ch Timestam
AMAX-5052 16 DI Module.
AMAX-5056 & DO Module.
AMAX-505650 5 DO Modke
AMAX-5056T 2-ch Do Tmestamp
AMAX-5057 16 DO Module.
AMAX-505750 16 DO Module.
AMAX-5074

AMAX-5080
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If user needs to install another version of description file, please click “Install” button and

select the related file you want to install.

After installed successfully, the following information will be shown: “Device xxxx installed to

device repository”.

Before scan the device, user has to connect to specified Advantech X86 RTE platform. Please

refer to Chapter 3.4 for detail.

To scan the EtherCAT device, user has to add EtherCAT Master first. In Device Window,
Right-click on Device and click Add Device. You will then be prompted for the Add

Device dialog.

Devices -~ o X
=3l Advantech Samole_Project E
= m |Device (Advantech APAX-5580 x86 RTE V3)
4 cut
=1 Pic Logic g
= > Application Copy
m Library Manager Paste
PLC_PRG (PRG) % Delete
= @ Task Configuration Properties. ..
=28 MainTask .
i3]  Add Object 3
) pLC_PRG
B Backplane (Backplane) D Add Folder...
| Add Device...

Update Device...
Edit Object

L

Edit Object With...

Edit IO mapping

Import mappings from CSV...

Export mappings to CSV...
% Online Config Mode...

Reset origin device [Device]
Simulation

Device Configuration 3

Choose EtherCAT Master in the EtherCAT/Master option and click Add Device to proceed

and then press Close to close the device dialog.
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G L e

Mame: EtherCAT_Master

Action:
@ Append device Insert device Plug device () Update device I
Device: l
Vendor: ’{Aﬂ vendors: v]
MName Vendor
= ﬂ'i Fieldbusses
4;-_--mu CANbus

E aels Ethercat
BE Master
m EtherCAT Master 35 - Smart Software Solutions GmbH
+' Ethernet Adapter
£ EtherNet/TP
~wis Modbus

- B Profibus

- B profinet 10

- 8§ sercos

[ TS B S

Group by category

Display outdated versions

Information:

ﬂj Mame: EtherCAT Master -
Vendor: 35 - Smart Software Solutions GmbH

Groups: Master
Version: 3.5.5.0
Model Number: 777 =

Description: EtherCAT Master -

Append selected device as last child of
Device

&  [You can select another target node inthe navigator while this window is open.)

I Add Device I [ Close

----- [ EthercAT_Master (EtherCAT Master)

Now, you’ll see EtherCAT Master in the device tree.

Double-click the EtherCAT Master icon to set configuration. Click Browse and then select

proper Ethernet Adapter.
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/E Device

"[{] EtherCAT_Master X

General

Autocanfigmaster/slaves

Sync Unit Assignment

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

EtherCAT. ™

EtherCAT NIC Settings
Destination address(MAC) |FF-FF-FF-FF-FF-FF

Source address (MAC) T4FE-48-3FF5-87

Metwork name Local Area Connection 3

@ Select network by MAC ) Sele

4 Distributed Clock

Broadcast [ Redundancy

Browse...

twork by name

4 Options
[[] Use LRW instead of LWR/LRD

Information Cydetime 4000 ps

Sync offset 20 o [] Messages pertask
Automatically restart slaves
|:| Sync windo onitoring v
Sync win ]
,
Select Network Adapter /
/
MAC address Name Description

-| 74FE4B3FF5ET

Local Area Connection 3

CoDeSys EtherExpress GBit PCI Ethemet Adapter 3 I

- 74FEABAID2AS
o TAFEAB40D28A

Local Area Connection 2
Local Area Connection

DeSys EtherBxpress GBit PC| Bthemet Adapter #2
EtherExpress GBit PCl Bthemet Adapter

Note!

(1)

LAN1 and LAN3 are recommended to set as EtherCAT Master Port. And the MAC

Different platform would have different result of Network Adapter, for AMAX-5580

address is listed on the side of AMAX-5580 as reference.

()

“Auto restart slaves” is suggested to be clicked.

(3)

Options
[] Use LRW instead of LWR/LRD

["] Enable messages pertask
Auto restart slaves
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At the first scan, at least once a login (and running) must have been done. Otherwise, the

Advantech X86 RTE platform must be running before a scan.

Choose the EtherCAT_Master and right click Scan For Devices in context menu.

Devices > o X
=3 Advanted:_Sample_Froject B
= m Device [connected] (Advantech APAX-5580 x86 RTE V3)
=20 Pic Logic
= C; Application [run]
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= EtherCAT_Master
{5 EtherCAT_Master.EtherCAT Task
=g MairTask
] PLC_PRG
A Backplane (Badplane)
£ (7 [EthercAT Master (EtherCAT Master)
Cut
Copy
Paste
X Delete
Refactoring 3
Properties. ..
Add Object
) Add Folder...
Add Device...
Insert Device. ..
Scan For Devices...
Disable Device
] EditObject
Edit Object With...
Edit IQ mapping
Impart mappings from CSV...
Expaort mappings to CSV...
Device Configuration 4

A list of all devices and modules are found during the last scan. Select the specified one

device and then copy to the project. Or copy all listed devices to the project.
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-

L

Scan Devices e — Prp——
Scanned Devices
Device name Device type Alias Address
AMAX-ED01 ]
1
1304
-5056 8 DO Module. 3
5015 18
5017V 121
fssign Address \ [] Show differences to project
Scan Devices ’ Copy All Devices to Project ] [ Cloze J

Now, you’ll see the devices copied to the project under the EtherCAT_Master.

=[] EtherCAT_Master (EtherCAT Master)

(4 amax_s001 (AMAX-5001)

[# Amax_5051 (AMAX-5051 & DI Module.)

[f AMAX_505750 (AMAX-505750 16 DO Module.)
(4] amax_s055 (AMAYX-5056 & DO Module.)

(4 amax_s015 (AMAX-5015)

[ amax_5017v (AMAX-5017V)

After completely finish device configuration, it is necessary to login again.

[ EtherCAT_Master (EtherCAT Master)
(4 amax_s5001 (AMAX-5001)
(4] AMAX_5051 (AMAX-5051 8 DI Module.)
(1) AMAX_505750 (AMAX-505750 16 DO Module.)
(4] amax_s055 (AMAX-5056 & DO Module.)
(7 Amax_5015 (AMAX-5015)
[ AMAx_5017v (AMAX-5017V)

Note!

You can remove the existing device by click Delete % in context menu.
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5.2.2. Insert AMAX I/0 Modules into CODESYS

If user do not have the I/0O modules on line, user can add and configure Advantech

AMAX-5000 I/0 modules as objects in the device tree in off-line mode.

Choose the EtherCAT Master in the tree view and click Add Device in the context manual.

Devices - 0 X
=g AMAX-5000 project E
= m Device {Advantech Control x86 RTE W3 x64)
=& pPLC Logic

=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=% EtherCAT Task
8 rLc_PrE
@ MainTask
System_Diagnosis (System Diagnosis)
[ EtherCAT_Master (EtherCAT Master)
# Cut
Copy
Paste
¥ Delete

Refactering 3
Properties...

Add Object
) Add Folder...

| Add Device.. .
Insert Device... be

Scan for Devices,..
Disable Device
Update Device...
7 Edit Object
Edit Object With...
Edit IO mapping
Import mappings from C5V...
Export mappings to C5V...

It will open the Add Device dialog, where you can choose one of available devices. Click Add

Device to proceed and then press Close to close the device dialog.
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ms-its:C:/Program%20Files/3S%20CODESYS/CODESYS/Online%20Help/en/CODESYS.chm::/Add_Device.htm#3S_AddDevice-7ea7fc121e8d4cd8c0a8640e008dd3ab-en-US

|1 Add Device

Name  AMAX_S5001

Action
® Append device

%) Insert device (©) Updste device

string for a ful text search Vendor | <all vendors>

Name
= i Fieldbuses
= ik EtherCAT
= ol Slave
[ Advantech Co., Ltd. - ADAM-5000/ECAT

Vendor Version Description

#- [ Advantech Co., LTD. - AMAX-3800 Series EtherCAT 10 Module
= [ Advantech Co., Ltd. - AMAX-5000 Series EtherCAT 1/0 Module

(1 [amax-s001

| Advantech Co., Ltd.  Revision=1500000004  EtherCAT Slave imported from Slave XML

(i amax-s015

(H amax-so17c

[ amax-so17v

(A amax-s018

(i amax-s024

(i amax-50518 DI Mode.

(T AMAX-5051T 8-ch DI with 2<h Timestamp
() Amax-5052 16 DI Mocie.

() Amax-5056 & DO Moduie.

[ amax-505650 8 DO Module.

[ AMax-5056T 2-th Do Timestamp
(T AMAX-5057 16 DO Moduie.

[T AMAX-505750 16 DO Modie.
[ amax-s074

([ amax-s080

# [ Delts Electronics, Inc.

#-[ Advantech Co., Ltd. - WISE-5000 Series EtherCAT 1/0 Module

Advantech Co., Ltd,
Advantech Ca., Ltd,
Advantech Ca., Ltd,
Advantech Co., Ltd,
Advantech Co., Ltd,
Advantech Co., Ltd,
Advantech Co., Ltd,
Advantech Ca., Ltd,
Advantech Ca., Ltd,
Advantech Co,, Ltd,
Advantech Co., Ltd,
Advantech Co., Ltd,
Advantech Co., Ltd,
Advantech Co., Ltd,
Advantech Ca., Ltd,

Revision=16500001002
Revision=16£00021002
Revision=16 00031002
Revision=1600001002
Revision=16200001002
Revision=16£00000002
Revision=1600001001
Revision=16£00000001
Revision=16 00000002
Revision=1600010002
Revision=1600001001
Revision=16£00000002
Revision=1600010002
Revision=16 500000004
Revision=15£00000005

EtherCAT Slave imported from Slave XML

EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML

EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML

EtherCAT Slave imported from Slave XML:
EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML:
EtherCAT Slave imported from Slave XML:

EtherCAT Slave imported from Slave XML:
EtherCAT Slave imported from Slave XML
EtherCAT Slave imported from Slave XML:
EtherCAT Slave imported from Slave XML:

Ether CAT Slave imported from Slave XML:

AMAX-5000_v2. 3. Device: AMAX-5001

AMAX-5000_v2. 3. Device: AMAX-5015

AMAX-5000_v2, 3. Device: AMAX-5017C
AMAX-5000_v2,3.xmi Device: AMAX-5017V

AMAX-5000_v2, 3. Device: AMAX-5018

AMAX-5000_v2. 3. Device: AMAX-5024

AMAX-5000_v2. 3. Device: AMAX-50518 DI Module.
AMAX-5000_v2. 3.l Device: AMAX-5051T 8-ch DI with 2-ch Tmestamp
AMAX-5000_v2, 3.l Device: AMAX-5052 16 D Module,
AMAX-5000_v2, 3. Device: AMAX-5056 8 DO Modle,
AMAX-5000_v2,3.xml Device: AMAX-505650 8 DO Module,
AMAX-5000_v2.3.xmi Device: AMAX-5056T 2-th Do Timestamp
AMAX-5000_v2. 3. Device: AMAX-5057 16 DO Module.
AMAX-5000_v2.3.xm Device: AMAX-505750 16 DO Module
AMAX-5000_v2. 3. Device: AMAX-5074

AMAX-5000_v2, 3., xm Device: AMAX-5080

<

m

roup by category [ Display all versions (for experts only) [ Display outdated versions

@  Mame: AMAX-5001
Vendor: Advantech Co., Ltd.
Categories: Slave
Version: Revisior 5£00000004
Order Number: AMAX-5001

Description: EtherCAT Slave imported from Slave XML: AMAX-5000_v2.3.xml Device: AMAX-5001

o

Append selected device as last child of
EtherCAT_Master

& (You can select another target node inthe navigator while this window is open.)

Then the specified 10 module will be added into the Backplane.

Devices

S-[5) AMAX-5000 project
=[] Device (Advantech Control x86 RTE V3 x64)
=B PLC Logic
=1} Application
i) Library Mansger
PLC_PRG (PRG)
={#8 Task Configuraton
=2 EtherCAT Task
) pLC_PrG
B MairTask
System_Diagnosis (System Diagnosis)
= [ EtherCAT_Master [EtherCAT Master)
() AMAX_5001 (AMAX-5001)

Note!

> B X [ Deviee [ AMAX_s001 x
| General Address
AutoInc address )
FMMU/Sync
EtherCATaddress 1001

Process Data
Distributed Clock

Startup Parameters

Log

EtherCAT I/0 Mapping

EtherCAT IEC Objects

Status

Information

Additional <
& [7] Expert settings EtherCAT.
= Optional

If user inserts I/O modules manually, user has to configure the AMAX-5000 I/O

modules to map to the same sequence physically. And suggest user do scanning again

and checking the box of Show differences to project to compare and adjust the I/0

system.
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p
Scan Devices

Scanned Devices

Configured Devices

Device name Device type Alias Address Device name Device type
- AMAX_B001 AM2X-5001 2 LS AMAX_5001 AMAK-5001
AMAN 5057 AMAX-505T & L Moduls. 1
AMAX 505750 AMAX-505750 16 D0 Moduls. 1304
AMAX 5058 AMAN-5058 § 00 Module. 3
- AMAX 5075 AMAN50TS 15
AMAX 5077 AMAXSRIF 121

| Show differences to project |

oK

Il
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5.2.3. Map Variables to I/0 Modules

In this section, we want to discuss how to map variable of program to Advantech I/0
modules. For more details on creating a new program please refer to Chapter 3.

Here, we declare bValue in declaration part and set true in body part.

PROGEAM PLC_PRG b¥alue:= true:
ViR

bValue: BOOL;
EHD VAR

Note!

If the program will be used to access the EtherCAT 10, the program need to be under

the EtherCAT_Task, this task will synchronize with the EtherCAT Master

LEiEs > 1 ox [ Amax_sa17v [y Device [T] EthercAT Master PLC_PRG X
=5 AMAX-5000 profect 1 PROGRAM PLC_FRG
= m Device (Advantech Control x86 RTE V3 x64) =] z VAR
=81 PLC Logic 3 LValue: BOOL:
4 END VAR

=1L} Application
m Library Manager
PLC_PRG [PRG)
= @ Task Configuration
= 38 EtherCAT Task
&1 |pLc_Pr
@ MairTask
System_Diagnosis (System Diagnosis)
=[] EtherCAT_Master (EtherCAT Master)
[ amax_s001 (amax-5001)
m AMAX_5051 (AMAX-5051 8 DI Module.)
m AMAX_505750 (AMAX-505750 16 DO Module.) 1 EValue := TRUE:
[T AMAx_5056 (AMAX-5056 & DO Module.)
[ amax_s5015 (Amax-5015)
m AMAX_5017V (AMAX-5017V)

Open Device Editor by double clicking the device name in the device tree. Double-click on
the variable column and choose mapping variable by clicking the buttonl.J. In this example,

we try to map the variable (bValue) to channel 0, so we double-click on the first row of

variable column.
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v E Device ﬁ AMAX_505750 X m AMAX_5056

General

FMMU{Sync

Process Data

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Find Filter Show all - + A
Variable Mapping Channel Address Type Unit Description
" [] DOD %QX1.0  BIT Doo
] DOt %QX1.1  BIT Dot
o Doz %QX1.2  BIT Do2
-y Do3 %QX13  BIT oo3
-y D04 %QX1.4  BIT DO+
-y DoS %QXL.5  BIT DOS
- Do6 %QX1.6  BIT DOos
-y Do7 %QX1.7  BIT oo7
] Dos %QN2.0  BIT Dos
o Dos %Q¥2.1  BIT DosS
] Do10 %QN2.2  BIT Do10
iy DO11 %0X2.3  BIT Do11
] Do12 %GN2.4  BIT Do12
o DO13 %QX2.5  BIT DO13
L DO14 %GN2.6  BIT DO14
. DO15 %QX2.7  BIT Do15

It will open the Input Assistant Dialog, where you can choose one of available variables

for the current digital output channel.

==

-
Input Assistant - -
Text Search | Categories
Variables Type Address Origin
- Apoplication
=[] PLC_PRG PROGRAM
+ -{} peD Library CAA Device Diagross. ..
+- (@ ToConfig_Globals VAR_GLOBAL
[¥] structured view Filter |Mone -
Insert with arguments Insert with namespace prefix
Documentation
bWalue: BOOL(VAR) -

ok | [ Ccancel

62


ms-its:C:/Program%20Files/3S%20CODESYS/CODESYS/Online%20Help/en/CODESYS.chm::/Add_Device.htm#3S_AddDevice-7ea7fc121e8d4cd8c0a8640e008dd3ab-en-US

Now, we can download the application by performing command Login and then performing

command Start. The channel-0 of I/0 module will be lit up.

Variable Mapping  Channel  Address  Type Current Value Prepared Walue Unit  Description
"% Application PLC_PRG.bValue “%  DOOD %ax3s  BIT DOD
" DO1 QK31 BIT DO1
" DO2 %QX3.2  BIT DO2
" DO3 QX33 BIT DO3
" DO4 QX34 BIT DO4
" DO5 QX35 BIT DO5
" Dos QK36 BIT DO&
" Do7 QK37 BIT Do7

Note!

If the Advantech modules are correctly configured, it will show a green circle icon
next to the device name in the device tree. If it shows a red triangleﬁ , see Chapter 8

for troubleshooting.

=7 [] EtherCAT_Master (EtherCAT Master)
[0 AMaA¥_s5001 (AMAX-5001)
(4 AMAx_5051 (AMAX-5051 & DI Module.)
(4 amax_505750 (AMAX-505750 16 DO Module.)
(7 AMAX_5056 (AMAX-5056 & DO Module.)
(4 amax_5015 (AMAX-5015)
[0 amax_s5017v (AMAX-5017V)
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5.2.4. Support List

Advantech provides 16 types of AMAX-5000 I/0O modules for various applications so far.
Following table is the I/O modules support list. In the following section, we will introduce 1/0

modules according to their types.

Module Name Specification Reference
Power Input & AMAX-5001 Power Input with 4-ch DI Isolated
Coupler AMAX-5074 Power Input & Coupler with ID Isolated
AMAX-5015 4-ch RTD Input Isolated
AMAX-5017C  6-ch Al /Current Type Isolated
Analog Input
AMAX-5017V  6-ch Al /Voltage Type Isolated
AMAX-5018 6-ch Thermocouple Input Isolated
Analog Output  AMAX-5024 4-ch AO Isolated
Digital Input AMAX-5051 8-ch DI w/LED Isolated
AMAX-5051T  2-ch DI w/Timestamp, 6-ch DI Isolated
AMAX-5052 16-ch DI w/LED Isolated
Digital Output AMAX-5056 8-ch DO (sink) w/LED Isolated
AMAX-5056SO 8-ch DO (source) w/LED Isolated
AMAX-5056T  2-ch DO (sink) w/Timestamp Isolated
AMAX-5057 16-ch DO (sink) w/LED Isolated
AMAX-5057SO 16-ch DO (source) w/LED Isolated
Counter AMAX-5080 2-ch Counter/Encoder 32-bit Isolated
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5.2.5. EtherCAT Slave Modules Configuration

Advantech AMAX-5000 10 modules follow the standard EtherCAT slave stack and can be

identified as standard EtherCAT slave modules under CODESYS. This section is to introduce

the general setting for EtherCAT slave modules. And user can also refer to the CODESYS on

line help for more detail.

(JBack [# & | @contents | Index O, Search | €5

Contents -~ I

X

[ CODESYS Development System
Elln Fieldbus Support

@ Device Diagnostics

@ CAN-Based Fieldbuses
-] EtherCAT Configurator

e @ Getting Started with Commissioning an EtherCAT Network
E-1[]) EtherCAT Master

- [E] Tab EtherCAT Master - General
Tab 'EtherCAT Master - Sync Unit Assignment’
a Tab 'EtherCAT Master - Parameters'
=-{[Q) EtherCAT Slave
a Tab ‘EtherCAT Slave - General’
Tab 'EtherCAT Slave - FMMU/Sync’
Tab 'EtherCAT Slave - Expert Mode Process Data'
Tab ‘EtherCAT Slave - Process Data’
Tab 'EtherCAT Slave - Startup Parameters'
a Tab ‘EtherCAT Slave - Safety Diagnosis'
a Tab 'EtherCAT Slave - Diagnostics History'
Tab 'EtherCAT Slave - Online'
Tab ‘EtherCAT Slave - CoE Onling’
- [£] Tab 'EtherCAT Slave - Parameters'
a Tab ‘EtherCAT Slave - EoE Settings'
- EtherCAT Module
- EtherCAT Gateways
----- @ EtherCAT-Spedific Variables
----- [£] Bus Cyde Task - EtherCAT
----- @ Command ‘Scan for Devices'
----- @ Diagnostics and Error Correction
-8 Libraries
E]--Q EtherMet/IP Configurator
E]--@ Ethernet Adapter Configurator
E]--@ I0link Configurator
£
£
£

- Modbus Configurator

- PROFIBEUS DP Configurator
- PROFINET Configurator
- Sercos Configurator

EJ--@ Runtime Systems, OPC UA Server
EJ--Q CODESYS Application Composer
(-4 CODESYS Store
£
3

- CODESYS Visualization
J--@ Libraries

----- El Glossary

(- Advantech

EJ--@ Add-ons

EtherCAT Slave

Help -

EtherCAT Configurator = EtherCAT Slave

EtherCAT Slave

® Tab EtherCAT Slave -
» Tab EtherCAT Slave -
» Tab EtherCAT Slave -
» Tab EtherCAT Slave -
s Tab 'EtherCAT Slave -
s Tab 'EtherCAT Slave -
= Tab 'EtherCAT Slave -
= Tab ‘EtherCAT Slave -
= Tab ‘EtherCAT Slave -
® Tab EtherCAT Slave -
» Tab EtherCAT Slave -

General

FMMU/Sync’

Expert Mode Process Data’
Process Data’

Startup Parameters’

Safety Diagnosis’
Diagnostics History'
Online’

CoE Online’

Parameters’

EoE Settings
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Double click the target EtherCAT slave object under the tree of EtherCAT Master, the device

editor will be shown as below:

m AMAX_5017V X

General Address Additional

EtherCAT ~

AutoInc address -5 [ Expert settings

Ay

FMMU/Sync
EtherCAT address 1006 = Optional

Process Data
Distributed Clock
Startup Parameters
Log
EtherCAT IO Mapping
EtherCAT IEC Objects

Status

Information

In this dialog window, user can easily identify the EtherCAT address has been assigned
automatically. And all the information is from device description file. User can also unfold
the Distributed Clock option to change the related setting. Usually user can directly go the

EtherCAT I/O Mapping tab to map variables to the physical I/0.

[ AMAX_5017v x

General Find Filter Show all » ok Add FB fo
FMMU/Sync Variable Mapping  Channel Address Type Unit Description
L ] AlD %eIW 53 LINT AIO
Process Data -ty All IWE0 UINT All
L ] A2 %eIWe2 LINT AIZ
Startup Parameters s "@ AL3 SelWed UINT AI3
. Al4 %eIWee LINT Al4
kg £ AIS %IWEE  UINT AIS

EtherCAT I/0 Mapping

EtherCAT IEC Objects

Status

Information

If user needs additional setting for the startup checking and time monitoring, the Expert
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Process Data option can be selected. However, for standard applications, auto-configuration

is sufficient.

[ AmMAX_s5017v x

General Address
AutoInc address -5
FMMLU/Sync

EtherCAT address 1008

Expert Process Data
Distributed Clock
Process Data Startup Checking

Startup Parameters

Watchdog
Log
Identification
EtherCAT I/O Mapping @) Disabled

EtherCAT IEC Objects

Status

Information Data Word (2 Bytes)

(©) Configured station alias (ADO 0x0012)

Additional

DC Cyclic Unit Control: Assign to Local pC

Explicit device identification (ADO 0x0134)

Eth R
: CrCAT
= Optional

Timeouts

Value 121

ADQO (hex) 16#0

Some AMAX-5000 modules support various working modes, and need user to specify the

working parameters. For example, setting the range code or sample rate for analogue input

modules. These parameters can only be set while the module is on-line. To achieve this,

please click the Login and check the Expert settings option, and then check the CoE Online

tab as show below. For each function of individual module, please refer to AMAX-5000

user’s manual.
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[} Device

General

[ AmMAX_s017v x

e fJRead Objects

[] Auta update

@) Offline from ESI file

(&) Online from device

Expert Process Data IndexSubindex Mame Flags Type Value
161000: 1600 Device type RO UDINT
Process Data 16#1001:16£00  Error register RO USINT
16#1008: 16200 Device name RO STRING{10)
SEIIE R IR 16#1003:16%00  Hardware version RO STRING(2)
s 16#100A: 16200 Software version RO STRING(S)
+ - 16%1018:16=00 Identity
CoE Online +-- 16#10F1: 1600 Error Settings
16#10F3: 1600 Timestamp Object RW ULIMT
Log +- 16#1A00: 16500 Analog Input Channel 0 process data mapping
+- 16#1A01: 16500 Analog Input Channel 1 process data mapping
EtherCAT IfO Mapping + 16#1A02: 16500 Analog Input Channel 2 process data mapping
+ 16#1A03: 16500 Analog Input Channel 3 process data mapping
EtherCAT IEC Objects +- 16#1A04: 16200 Analog Input Channel 4 process data mapping
+- 16#1A05: 16 %00 Analog Input Channel 5 process data mapping
Status +-- 16#1C00: 1600 Sync manager type
16#1C12: 1600 SyncManager 2 assignment
Information X
+-- 16#1C13: 1600 SyncManager 3 assignment
+ - 16#1C33: 1600 SM input parameter
= 16#6000; 16500 Analog Input Channel 0
116#11 AID RO UINT
+- 16#6010: 16#00 Analog Input Channel 1
+ - 16#6020: 16#00 Analog Input Channel 2
+- 16#6030: 16#00 Analog Input Channel 3
+ - 16#6040: 16500 Analog Input Channel 4
+- 16#6050: 16500 Analog Input Channel 5
= 16#8000:16#00 Analog Input Channel 0 Config Reg.
116#11 AI0_Range RW UINT
+ - 16#8010:16#00 Analog Input Channel 1 Config Reg.
+- 16#8020: 16 %00 Analog Input Channel 2 Config Reg.
+ - 16#8030: 16#00 Analog Input Channel 3 Config Reg.
+- 16#8040: 16 %00 Analog Input Channel 4 Config Reg.
+ - 16#8050: 16#00 Analog Input Channel 5 Config Reg.
+-- 16#F000: 16500 Modular Profile
= 16#F600: 16500 Module Configuration
116#01 LocateModule RW BOCL
116#11 AI_SamplingRate RW LINT

In the Online tab, user can change the State Machine of modules and update the firmware.

To update the firmware, user has to click the Bootstrap button to change the state machine

to be Bootstrap mode. Then click the Download button and select the target file to

download. To prevent the human error, user has the enter password to proceed the

download. The default password (Hex) is “55aa55aa”. After finishing the download, please
click Init button to switch the State Machine to Initial mode, the firmware will be updated

automatically in the device. Please wait for 5 seconds and reset the device by Online =

Reset Origin. The device will come back to operational mode.
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fﬁ Device )’ﬂi AMAX_5017V

x|

General

Expert Process Data

Process Data

Startup Parameters

State Machine
[ mit |

[ Pre-Op ]

’ Bootstrap ]

Current state

’ Safe-0p ]

Requested State

Operational

Operational

File access over EtherCAT

Online

CoE Online

Log

EtherCAT IfO Mapping

EtherCAT IEC Objects

Status

Information

]

[Download...] ’ Upload... ]

E2PROM Access

| wirite EPROM... | | Read E*PROM.. | | Write E2PROM XML

After the firmware update, please go back to CoE Online to check if the correct version is

updated.

M Device ] AMAX_5017V x |

General | M JRead Objects | [[] Auto update @) Offline from ESI file IWI
Expert Process Data IndescSubindex Mame Flags Type Value
- 16#1001: 1600 Error register RO USINT [u]
Process Data - 16%1008:16200  Device name RO STRING "AMAX-5017V'
~ 16%1009: 16%00 Hardware version RO STRING ‘AT
Startup Parameters - 16#100A:16%00  Software version RO STRING 1,09
Online - 16#1018: 16500 Identity RO USINT 4
- 16#10F1: 16%00 Error Settings RO USINT 2
CoE Online - 16#10F8: 16#00 Timestamp Object RW ULINT 92306619534%62
Ho 16#%1A00:16%00 Analog Input Channel 0 process data mapping RO USINT 3
Log - 16#1A01: 16500 Analog Input Channel 1 process data mapping RO USINT 3
Ho 16#1A02:16%00 Analog Input Channel 2 process data mapping RO USINT 3
EtherCAT If0 Mapping -~ 16#1A03: 16500 Analog Input Channel 3 process data mapping RO USINT 3
-~ 16%1A04: 16200 Analog Input Channel 4 process data mapping RO USINT 3
EtherCAT IEC Objects - 16£1A05: 16200 Analog Input Channel 5 process data mapping RO USINT 3
- 18#1C00: 16500 Sync manager type RO USINT 4
zZas 16#1C12:16500  SyncManager 2 assignment RO USINT 0
© 16#1C13: 16500 SyncManager 3 assignment RO USINT [
Information = 5
o 161033016500 SM input parameter RO USINT 32
- 16#6000: 16200 Analog Input Channel 0 RO USINT 17
- - 16#6010: 16200 Analog Input Channel 1 RO USINT 17
+ -+ 16#6020: 16200 Analog Input Channel 2 RO USINT 17
: - 16#6030: 16£00 Analog Input Channel 3 RO USINT 17
- 16#6040: 16500 Analog Input Channel 4 RO USINT 17
b 16 £A050: 16200 Analnn Tnnut Channel § RO LISTNT 17
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5.2.6. Digital Input Modules

In this section, we are going to introduce AMAX-5000 digital input modules, and take
AMAX-5051 as example. The device editor dialog window can be opened by double clicking

the device name in the device tree.

In the General tab, user can easily identify the EtherCAT address has been assigned
automatically. And all the information is from device description file. User can also unfold
the Distributed Clock option to change the related setting. Usually user can directly go the

EtherCAT I/O Mapping tab to map variables to the physical I/0.

[ Device [T AmMAx_s051 x
| General Address Additional =
AutoInc address -3 2 [F] Expert settings EtherCAT.
Process Data
EtherCAT address 1004 [] optional
Log
Distributed Clock
EtherCAT I/O M
= M EE Select DC SM-Synchron -
EtherCAT IEC Objects Enable 4000 Sync unit cycle (ps)
SyncO
Status v
Enable Sync 0
Information @ Sync unit cycle x1 4000 Cycle time (ps)
User-defined 0 Shift time (ps)
Syncl
Enable Sync 1
@ Sync unit cycle x1 4000 Cycle time (ps)
User-defined 0 shift time (ps)
[} Device [ AMAx_ 5051 x
General Find Filter Show all ~ o Add FB for IO Channel... Go to Instance
Process Data Wariable Mapping  Channel  Address Type Unit  Description
k] DID %IN112.0 BIT (ui]
Log R DIl FIX112.1 BIT DIl
k] DIz %IN112.2 BIT D12
EtherCAT I/O Mapping R DI3 %I¥112.3  BIT D13
k] DI4 %eIN112.4 BIT D14
EtherCAT IEC Objects % DI5 %IX112.5  BIT oI5
k] DIa WIN112.6 BIT Dia
Status * oI7 %IX1127  BIT o17
Information

Variable: Double click the column and select the proper variable for mapping.

Mapping: The mapping status of each variable.
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Address: The starting physical address of the variables for this I/0O group. The board

shown below has 8 digital inputs. This will require either 8 Boolean addresses.

Note!

Meaning of address expression:

% = Directly Mapped variable

| = Physical Input

X = Single bit

$(N1). $(N2) = Starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.
Unit: Reserved Column
Description: The description of each variable.

User can also Login to be on-line and check the status of modules.

F Device [f) AmMAx_s5051 x
General Address Additional
= -~
Autolnc address -3 [ Expert settings EtherCAT.
Process Data
EtherCAT address 1004 : Optional

Log
Distributed Clock

EtherCAT I/0 Mapping Diagnostics

Current State Operational
EtherCAT IEC Objects

Status

Information
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A Device () amMax_so51 x

General Find

Filter Show all

- ob Add FB for IO Channel...

Go to Instance

Process Data Variable

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

EFFFFLEEE

Status

Information

Mapping  Channel  Address

DIO %I¥112.0
DIl %lX112.1
D12 %IN112.2
DI3 %IX112.3
DI4 %IX112.4
DIS %IX112.5
DIs %IX112.6
D17 TIX112.7

Type
BIT
EIT
BIT
EIT
EIT
EIT
EIT
BIT

Current Value

Prepared Value  Unit

Description
DIo
DIl
D12
DI3
DI+
DIS
DIs
D17

5.2.7.Digital Output Modules

In this section, we are going to introduce AMAX-5000 digital output modules, and take

AMAX-5057S0 as example. The device editor dialog window can be opened by double

clicking the device name in the device tree.

In the General tab, user can easily identify the EtherCAT address has been assigned

automatically. And all the information is from device description file. User can also unfold

the Distributed Clock option to change the related setting. Usually user can directly go the

EtherCAT I/O Mapping tab to map variables to the physical I/0.

[ Device [{] AMAX 505750 X

| General Address

AutoInc address
Process Data
EtherCAT address

Log
Distributed Clock

EtherCAT I/O Mapping

Select DC
EtherCAT IEC Objects [ Enable
SyncO
Status ¥
Enable Sync 0
Information @ Sync unit cycle

User-defined

Syncl
Enable Sync 1

@ Sync unit cycle

User-defined

Cycle time {ps)

Shift time {ps)

Additional

=k = [ Bxpert settings
1005 : [] optignal
SM-Synchron -
4000 Sync unit cycle (ps)
%1 4000

]
x1 4000

Cycle time {ps)

Shift time {ps)

EtherCAT ™
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[} Device [f] AMAX 505750 x

General Find Filter Show all ~ ok Add FB f{
Process Data Wariable Mapping  Channel  Address Type Unit  Description

" DO0 %Q¥2.0  BIT Do0
Log " Dol wQKZ1 BT DO1

" Do2 TQX2.2 BIT Doz
EtherCAT IfO Mapping Ty Do3 %%0OX2.3 BIT DO3

" DO4 %QX2.4  BIT DO4
EtherCAT IEC Objects T Dos %OK2.5 BIT Dos

" DO6 QX6 BIT DO&
Status "% po7 %OK27  BIT D07

g Do3 %0X3.0 BIT DOB
Information -

@ Do9 FO%3.1 BIT DO

i’ DO10 %QH3.2  BIT DO10

" DO11 QX33 BIT DO11

"% DO12 QX34 BIT DO12

] DO13 %QX3.5  BIT DO13

" DO14 %QH3.6  BIT DO14

& DO15 %QX3.7 BIT DO15

Variable: Double click the column and select the proper variable for mapping.
Mapping: The mapping status of each variable.

Address: The starting physical address of the variables for this I/0O group. The board

shown below has 8 digital inputs. This will require either 8 Boolean addresses.

Note!

Meaning of address expression:

% = Directly Mapped variable

Q = Physical Output

X = Single bit

$(N1). $(N2) = Starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.
Unit: Reserved Column
Description: The description of each variable.

User can also Login to be on-line and check the status of modules.
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A 505750 x|
General Address Additional ————————

— ]
AutoInc address Expert settings EtherCAT-'
EtherCAT address ["] optional

Process Data

Log
| Distributed Clock
EtherCAT /O Mapping Diagnostics
Current State Operational
EtherCAT IEC Objects
Status

Information

@ Anax_sos7so x|

General Find Filter Show all ~ dh Add FB for IO Channel... = Go to Instance
Process Data Variable Mapping  Channel Address Type Current Value Prepared Value Unit Description
[sali] %QX2.0 BIT Doo
Log Dpo1 QX2 1 BIT DO1
Do2 FoQ¥2.2 BIT Doz
EtherCAT IO Mapping Do3 %QX2.3  BIT DO3
Do4 %QX2.4 BIT DOo4
EtherCAT IEC Objects DOS %OX2.5 BIT £os
DOo& QX265 BIT Dos
status o7 %QX27 I o7
Information Dog QX3.0  EIT Dos
Dos %0X3.1 BIT Do
— DO10 %QX3.2 BIT DO10
o Dot %QX3.3  BIT DO1L
- Do12 QX34 BIT Do12
D013 %0QX3.5 BIT DO13
DO14 %QX3.6 BIT DO14
DO15 QK37 BIT DOo15
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5.2.8. Analog Input Modules

In this section, we are going to introduce AMAX-5000 Analog input modules, and take

AMAX-5017V as example. The device editor dialog window can be opened by double clicking

the device name in the device tree.

In the General tab, user can easily identify the EtherCAT address has been assigned

automatically. And all the information is from device description file. User can also unfold

the Distributed Clock option to change the related setting. Usually user can directly go the

EtherCAT I/O Mapping tab to map variables to the physical I/0.

Device
| General

Process Data

ﬂi AMAX_5017V X

Address

AutoInc address

Additional

[ Bxpert settings

EtherCAT

EtherCAT IEC Objects

Status

Information

EtherCAT address 1006 Optional
Startup Parameters o
Distributed Clock
Leg Select DC SM-Synchron -
EtherCAT I/O Mapping Enable 4000 Ssync unit cycle {ps)
Synco
EtherCAT IEC Objects
Enable Sync 0
Status Sync unit cycle i) Cyde time (ps)
N o e
Infarmation User-defined Shift time (ps)
Syncl
Enable Sync 1
Sync unit cycle 0 Cycle time (ps)
User-defined 0 Shift time (ps)
m Device ﬂi AMAX_5017V %
General Find Filter Show all ~ dh Add FBfor ]
Process Data Variable Mapping  Channel Address Type Unit Description
+o A AID %IW53 UINT AID
Startup Parameters E ] AIl eIWE0 UINT ATl
+ A AIZ YIWG2 UINT AIZ
Log o4y AL YIWES UINT AI3
ot Al4 YIWES UINT Al4
EtherCAT /O Mapping ] ALS SIWES UINT AIS
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Variable: Double click the column and select the proper variable for mapping.
Mapping: The mapping status of each variable.

Address: The starting physical address of the variables for this I/0O group. The board

shown below has 6 analog inputs. This will require 6 WORD addresses.

Note!

Meaning of address expression:
% = Directly Mapped variable

I = Physical Input

W = Word (16 Bits)

$(N) = Starting address.

Type: The data type of each variable.
Unit: Reserved Column
Description: The description of each variable.

User can also Login to be on-line and check the status of modules.

m Device ﬂj AMAX_5017V X
General Address Additional
r -~
AutoInc address -5 : [ Bxpert settings EtherCAT.
Process Data
EtherCAT address 1006 : Optional

Startup Parameters
Distributed Clock

Log Diagnostics
Current State Operational

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

Information
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M Device (] AMAX_S017V x

General Find Filter Show all ~ 4k Add FB for IO Channel.. "= Go to Instance
Process Data Variable Mapping  Channel  Address Type Current Value Prepared Value Unit  Description
- AID %IV 5B UINT AT0
Startup Parameters o AI1 %IWED UINT ATL
+ 4 ALZ IWE2 UINT A2
Log e AL3 YlWE4 UINT AI3
o AL+ %IWGE T Al4
EtherCAT [/O Mapping ERE ALS LIS UINT AlS
EtherCAT IEC Objects
Status
Information

If user would like to change the working parameter of module, please select the Expert

settings in the General tab, and click the CoE Online tab.

' peviee ] AMAX_5017V x

General | [ JRead Objects [ Auto update

Offline from ESIfile () Online from device
Expert Process Data Index:Subindex Name Flags Type Value
16%1000: 16#00 Device type RO UDINT So001
Process Data 1621001:16%00  Error register RO USINT i
16+1008: 1600 Device name RO STRING(10) "AMAX-5017V
Startup Parameters 16#1009:16%00  Hardware version RO SRING() ‘Al
T 16#100A: 1600 Software version RO STRING(S) "W1,09
+- 16%1018:16%00 Identity
CoE Online +- 16%#10F1: 1600 Error Settings
16%10F8: 16700 Timestamp Object RW ULINT 81096813555520
Log - 16#1A00: 1600 Analog Input Channel 0 process data mapping
+ - 16%1A01:16200 Analog Input Channel 1 process data mapping
EtherCAT IfO Mapping + 16#1A02:16%00 Analog Input Channel 2 process data mapping
+ - 16#1A03: 16200 Analog Input Channel 3 process data mapping
EtherCAT IEC Objects + - 16#1A04: 1600 Analog Input Channel 4 process data mapping
+- 16#1A05:16%00 Analog Input Channel 5 process data mapping
imnz +- 16%1C00:16%00 Sync manager type

16#1C12: 1600 SyncManager 2 assignment
+- 16%1C13:16500 SyncManager 3 assignment
+- 16%1C33:16%00 SM input parameter
= 1626000: 16200 Analog Input Channel 0
116#11 AID RO UINT 43
- 1626010: 16200 Analog Input Channel 1
+ - 1626020: 16200 Analog Input Channel 2
+- 16#6030: 16#00 Analog Input Channel 3
+ - 1626040 16200 Analog Input Channel 4
+  1626050;: 16200 Analog Input Channel 5
=~ 16#8000: 16#00 Analog Input Channel 0 Config Reg.
116%11 AID_Range RW UINT

Information

+ - 16#5010: 16#00 Analog Input Channel 1 Config Reg. +/-150 mY
+{-500 my
0r150 my

+-- 16#8020: 16#00 Analog Input Channel 2 Config Reg.
+ - 1625030: 16200 Analog Input Channel 3 Config Reg.
- 1623040: 16200 Analog Input Channel 4 Config Reg.
+ - 16#8050:16#00 Analog Input Channel 5 Config Reg.
+- 16#F000: 16300 Modular Profile

+ - 16#FE00: 16200 Module Configuration

Select the target parameters from the table and double click the Value column. Select the

target settings from the drop-down manual.

77



5.2.9. Analog Output Modules

In this section, we are going to introduce AMAX-5000 Analog output modules, and take

AMAX-5024 as example. The device editor dialog window can be opened by double clicking

the device name in the device tree.

In the General tab, user can easily identify the EtherCAT address has been assigned

automatically. And all the information is from device description file. User can also unfold

the Distributed Clock option to change the related setting. Usually user can directly go the

EtherCAT I/O Mapping tab to map variables to the physical I/0.

[ Device

| General
Process Data
Startup Parameters
Log
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information

(4] AMAX_5024 x

Address
AutoInc address
EtherCAT address
Distributed Clock
Select DC

Enable

Syncl
Enable Sync 0

Sync unit cycle
User-defined

Syncl
Enable Sync 1

Sync unit cycle

User-defined

Additional

[ Expert settings

1007 [] optional
SM-Synchron -
4000 Sync unit cycle {ps)

Cycle time (ps)

Shift time (ps)

Cycle time (ps)

Shift time (ps)

EtherCAT ™

Y Device

General

Process Data

Startup Parameters
Log

EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

Information

[f] AMAX_5024

x
Find Filter Show all + oh Add FB for 10 Cha
Variable Mapping  Channel Address Type Unit  Description
+ Ty ao0 QW3 UINT A0D
+- " A1 QW5 UINT AD1
+ Ty ao2 QW7 UINT A02
+ Ty A3 QW9 UINT AD3
p AQD_BurnQut %X 138.0 BIT AQ0_BurnOut
A ACD SeIWT0 UINT ACO
k] AQ1_BurnQut %IX142.0 BIT AOD1_BurnQut
+ 4 AO1 SRIW72 UINT AO1L
k] ACQZ_BurnOut %eI¥146.0 BIT AO2_BurnOut
+ 4 AO2 %IW74 UINT AO2
k] AOQ3_BurnOut %eIX150.0 BIT AOQ3_BurnOut
-4y A3 WIWTE UINT AD3

Variable: Double click the column and select the proper variable for mapping.
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Mapping: The mapping status of each variable.

Address: The starting physical address of the variables for this I/0O group. The board

shown below has 4 analog outputs. This will require 4 WORD addresses.

Note!

Meaning of address expression:
% = Direct Mapped variable

Q = Physical Output

W = Word (16 Bits)

S(N) = Starting address.

Type: The data type of each variable.
Unit: Reserved Column
Description: The description of each variable.

Note!
AMAX-5024 support AO read back function; please use the %IWxx to watch the
real output of the module. For example, if users setup a slow slew rate of AQ,

user can use this variable to check the current real output value in each cycle.

User can also Login to be on-line and check the status of modules.

[ Device [ AMAX_5024 x
General Address Additional =
AutoInc address 5 L [ Expert settings EtherCA'K
Process Data
EtherCAT address 1007 - Optional
Startup Parameters
Distributed Clock
Log Diagnostics

Current State Operational

EtherCAT IJO Mapping

EtherCAT IEC Objects

Status

Information
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_HY Deviee [ AMAX_5024 x

General Find Filter Show all ~ ok Add FBforI0 Channel... ™= Go to Instance
Variable Mapping  Channel Address Type Current Value Prepared Value Unit  Description
Frocess pate ] 400 %QW3 UINT A00
Startup Parameters +-T AOL QWS UINT AD1
- ac2 %QW7 UINT a02
Log E o ] AO3 TRQW9 UINT AOQ3
R ADO_BurnOut  %I[138.0  EIT AOQO_BurnCut
EtherCAT 1f0 Mapping ] AQO SRV UINT AQD
h AO01_BurnOut Flx142.0 BIT AO1_BurnOut
EtherCAT IEC Objects Wy 201 LIWT2 LINT 201
Status h AO02_BurnOut %lX146.0 BIT AO2_BurnOut
E ] AO2 TRIWT4 UINT AO2
Infarmation ] AO3_BurnOut %IX150.0 EIT AQ3_BurnOut
L ] AO3 TIWTE UINT AOQ3
1

If user would like to change the working parameter of module, please select the Expert

settings in the General tab, and click the CoE Online tab.

' pevice (F AMAX_S024 x

General M JRead Objects | [[] Ao update @ Offline from ESIfile ) Online from device
Expert Process Data Index:Subindex MName Flags Type Value
16#1000: 16+00 Device type RO UDINT 5001
Process Data 16#1001:16#00  Error register RO USINT 0
1671008 16500 Device name RO STRING(S) 'AMAX-5024'
Startup Parameters 16#1003:16#00  Hardware version RO SRING(2) ‘AL
T 16%100A: 16200 Software version RO STRING(S) W11l
+- 16#1018: 16#00 Identity
CoE Online +.- 16#10F1:16#00 Error Settings
167 10F8: 16700 Timestamp Object RW ULINT 85778849172374
Log +- 16#1600: 16#00 Analog Output Channel 0 process data mapping
+- 16#1601:16#00 Analog Output Channel 1 process data mapping
EtherCAT /O Mapping +- 16#1602: 16#00 Analog QOutput Channel 2 process data mapping
+- 16#1603: 16500 Analog QOutput Channel 3 process dats mapping
EtherCAT IEC Objects + 16 1A00: 1600 Read Analog Output Channel 0 process data mapping
+- 16#1A01:16%00 Read Analog Qutput Channel 1 process data mapping
Status

+ 16#1A02:16 %00 Read Analog Qutput Channel 2 process data mapping

+- 16#1A03: 16200 Read Analog Qutput Channel 3 process data mapping

- 16#1C00: 1600 Sync manager type

- 1671C12:16=00 SyncManager 2 assignment

- 16¥1C13:16%00 SyncManager 3 assignment

+- 16#1C32:1600 SM output parameter

+-- 16#1C33:16#00 SMinput parameter

+- 1526000 16200 Read Analog Output Channel 0

+o 15#6010: 16#00 Read Analog Output Channel 1

+- 1526020 16#00 Read Analog Output Channel 2

+ - 15#6030: 16#00 Read Analog Output Channel 3

+ - 157000 16#00 Analog Output Channel 0

+ o 15#7010; 16#00 Analog Output Channel 1

+ 15#7020; 16#00 Analog Output Channel 2

+- 16#7030: 16#00 Analog Output Channel 3

=~ 16#8000: 16#00 Analog Output Channel 0 Config Reg.
116#02 AO0_EnSlewRate RW BOOL False
116#11 AQD_Range RW UINT
116#15 AOQOD_SlewRate RW UINT

+- 16#8010: 16#00 Analog QOutput Channel 1 Config Reg.

+- 16#8020: 16500 Analog QOutput Channel 2 Config Reg.

+- 16#8030: 16#00 Analog Output Channel 3 Config Reg.

+- 16#F000: 16200 Modular Profile

+- 16#F600: 16#00 Module Configuration

Information

Select the target parameters from the table and double click the Value column. Select the

target settings from the drop-down manual.
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5.2.10. Counter Modules

In this section, we are going to introduce AMAX-5000 Counter modules, and take
AMAX-5080 as example. The device editor dialog window can be opened by double clicking

the device name in the device tree.

In the General tab, user can easily identify the EtherCAT address has been assigned
automatically. And all the information is from device description file. User can also unfold

the Distributed Clock option to change the related setting. Usually user can directly go the

EtherCAT I/O Mapping tab to map variables to the physical I/0.

Device AMAX_5080 X
[iA] ]

General Address

AutoInc address
Process Data
EtherCAT address

Startup Parameters
Distributed Clock

L
= Select DC
EtherCAT IO Mapping Enable
Syncl
EtherCAT IEC Objects
Enable Sync 0
Status Sync unit cycle

I
Information User-defined

Syncl
Enable Sync 1

Syne unit cycle

User-defined

1008

Additional

[] Bxpert settings

[F] optional

5M-Synchron

4000

Sync unit cycle {ps)

Cycle time {ps)

Shift time {ps)

Cycle time (ps)

shift time (ps)

EtherCAT ™
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[} Device

[ AmMAX_ 5080 x

General Find Filter Show all ~ dp Add FB for 10 Channel... Go to Instance
Process Data Variable Mapping  Channel Address Type Unit  Description
K@ CO0_Set_Counter HQX20.0 BIT CO0_Set_Counter
Startup Parameters K@ CO0_Enable_Latch_Z %X20,1 BIT CO0_Enable_Latch_Z
" CO0_Enable_Latch_External %QX20.2  BIT COD_Enable_Latch_External
Log g Reservel %QX20.3 BT Reservel
" Reservel %QX20.4  BIT Reservel
EtherCAT /0 Mapping 4] Reservel 2%0X20.5 BIT Reservel
" Reservel %QX20.6  BIT Reservel
HETESTEE g "p Reservel 2RQX20,7 BIT Reservel
Ty :@ Reservel %0X21.0 EIT Reservel
® Reserve? %QX21.1  BIT Reserve2
Information :@ Reserve2 %Q.X:Zl. 2 BIT Reserve2
i ] Reservel %QX21.3 BIT Reservel
" Reserve2 %QX21.4  BIT Reserve2
" Reserve2 QX215 BIT Reserve?
" Reserve2 %QK2LE6  EIT Reserve2
4] Reserve2 %QX21.7 BIT Reserve2
E ] C00_Set_Counter_Value %Q06 UDINT COO_Set_Counter_Value
K@ CO1_Set_Counter HQX28.0 BIT CO1_Set_Counter
K@ CO1_Enable_Latch_Z X 28, 1 BIT CO1_Enable_Latch_Z
" CO1_Enable_Latch_External %QX28.2  BIT CO1_Enable_Latch_External
" Reservel %QX28.3  BIT Reservel
" Reservel %QX28.4  BIT Reservel
4] Reservel o%0X28.5 BIT Reservel
" Reservel %QX28.6  BIT Reservel
"p Reservel QX287 BIT Reservel
T Reservel %0X29.0 EIT Reservel
" Reserve2 %QX23.1  BIT Reserve?
g Reserve2 S%QX29.2 BIT Reserve2
T Reservel %0X29.3 BIT Reservel
" Reserve2 %QX23.4  BIT Reserve2
" Reserve2 %Q¥X29.5  BIT Reserve?
" Reserve2 %QX29.6  BIT Reserve2
T Reservel %0X29.7 EIT Reservel
E ] CO1_Set_Counter_Value %Q08 UDINT CO1_Set_Counter_value
% CI0_Set_Counter_Done HI¥156.0 BIT CI0_Set_Counter_Done
“» CIO_Latch_Z_Valid %IxN156.1 EIT CIO_Latch_Z_Valid
“p CI0_Latch_External_valid %IN156,2  BIT CI0_Latch_External_valid
% C10_Over_Flow %Ix156.3  BIT CI0_Over_Flow
“p CI0 Under Flow %Ix156.4 BIT CI0 Under Flow

Variable: Double click the column and select the proper variable for mapping.

Mapping: The mapping status of each variable.

Address: The starting physical address of the variables for this I/0O group. The board

shown below has 4 analog outputs. This will require 4 WORD addresses.

Note!

Meaning of address expression:

%
Q

Direct Mapped variable

Physical Output

| = Physical Input

X = Single bit

W = Word (16 Bits)
$(N) = Starting address.
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Type: The data type of each variable.

Unit: Reserved Column

Description: The description of each variable.

Note!
AMAX-5080 support many kinds of operation modes and parameter, please refer

to the hardware user’s manual for detail.

User can also Login to be on-line and check the status of modules.

M3 Deviee V[f] AMAX 5080 x
General Address Additional N
AutoInc address &) z [ Expert seitings EtherCAT.™
Process Data
EtherCAT address 1008 . optional
Startup Parameters
| Distributed Clock
Log Diagnostics
Current State Operational
EtherCAT /0 Mapping
EtherCAT IEC Objects
Status
Information
A Device ' AMAX_5080 x
General Find Filter Show all ~ ok Add FB for10 Channel.. = Goto Instance
Process Dota Variable Mapping ~ Channel Address  Type CurrentValue | Prepared Value Unit  Description
% C00_Set_Counter %QK0.0  BIT CO0_Set_Counter
Startup Parameters & COD_Enable_Latch_7 %wQX20.1  BIT CO0_Enable_Latch_Z
" CO0_Enable_Latch_External %wQH0.2  BIT CO0_Enable_Latch_External
Log g Reservel %QX20.3  BIT Reservel
"o Reservel %QX20.4  BIT Reservel
EtherCAT /0 Mapping " Reservel %QX20.5  BIT Reservel
i Reservel %Qu20.6  BIT Reservel
ETETEEC AT " Reservel %Qx20.7  BIT Reservel
"o Reserve2 %QX21.0  BIT Reserve2
Status -
L Reserve2 QX211 EIT Reserve2
TR i Reserve? %Q¥21.2  BIT Reserve2
L) Reserve? %Q¥21.3  BIT Reserve2
g Reserve2 %QX21.4  BIT Reserve2
"% Reserve %QX21.5  BIT Reserve2
" Reserve2 %QX21.6  EBIT Reserve2
i Reserve %Q¥2L7  BIT Reservel
+ " €00_Set_Counter_Value %QD6 UDINT CO0_Set_Counter_Value
"% CO1_Set_Counter %QK28.0  BIT CO1_Set_Counter
"¢ CO1_Enable_Latch_2 %WQX28.1  BIT CO1_Enable_Latch_Z
" CO1_Enable_Latch_External %wQu28.2  BIT CO1_Enable_Latch_External
) Reservel %Qx28.3  BIT Reservel
"o Reservel %Qx28.4  BIT Reservel
"9 Reservel %QK28.5  BIT Reservel
i Reservel %Q¥28.6  BIT Reservel
) Reservel %Qx28.7  BIT Reservel
g Reserve2 %Qx29.0  BIT Reserve2
"% Reserve %QX29.1  BIT Reserve2
) Reserve2 %QX29.2  BIT Reserve2
" Reservel %.0%79.7 AT Reserved
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If user would like to change the working parameter of module, please select the Expert

settings in the General tab, and click the CoE Online tab.

[ Device [ AmAx_s080 x

General M JRead Objects [[] Auto update @) Offline from ESIfile (=) Online from device

Expert Process Data Index:Subindex MName Flags Type Value
16+1008: 1600 Device name RO STRING(3) "AMAX-5080"

Process Data 16#1009:16#00  Hardware version RO STRING(Z)  'AZ
16#100A: 1600 Software version RO STRING(S) w114

SEILD HETEES +. 1621018:16200  Identity

+- 16#10F1: 1600 Error Settings

Onlin 16#10F8: 1600 Timestamp Object RW ULINT 2757230489374
CoE Online + 16#1600: 1600 EMNC Qutput Channel 0 process data mapping
+ - 16#1601: 16500 EMNC Qutput Channel 1 process data mapping
Log + 16#1A00: 16200 ENC Input Channel 0 process data mapping
+- 16#1A01: 16200 ENC Input Channel 1 process data mapping
EtherCAT If0 Mapping + 16#1C00: 1600 Sync manager type
+ - 16#1C12: 16500 SyncManager 2 assignment
EtherCAT IEC Objects +. 16#1013:16#00  SyncManager 3 assignment
+ 18#1C32:116%00 5M output parameter
Status

+- 16#1C33:16#00 SM input parameter

+ - 16#6000: 16 #00 ENC Input Channel 0

+- 16#6010: 16 00 ENC Input Channel 1

+ - 16%7000: 16500 ENC Output Channel 0

+- 16#7010: 1600 ENC Qutput Channel 1

= 16#8000: 1600 EMC Input Channel 0 Config Reg.

Information

116#01 C0_Mode_Select RW UINT

116#02 C0_Enable_Z_Pulse_Reset RW UINT

116203 C0_7_Pulse_Active_Polarity RW UINT Bi-Direction Mode
11604 CO_Enable_External_Reset RW UINT Disable

116#05 CO_External_Latch_Active_Polarity RW UINT Rising Edge
116206 C0_Enable_Register_Reload RW UINT Disable

116#07 C0_Reload_Counter_Values RW UDINT 4294967295
:16#08 C0_Input_Filter_Time RW UINT 0.3us (1. 32MHz)

+ 16#8010: 1600 EMC Input Channel 1 Config Reg.
+ - 16#F000: 16 %00 Modular Device Profile
+- 16#F600: 16200 Module Configuration

Select the target parameters from the table and double click the Value column. Select the

target settings from the drop-down manual.

5.2.11. Timestamp Modules

In this section, we’ll introduce the CoDeSys function block and sample code for AMAX-5051T

and AMAX-5056T timestamp modules.

(Note: Please refer to AMAX-5000 user’s manual chapter?7 for more detailed product

features.)
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5.2.11.1 EtherCAT Timestamp Templates

By the installation of the Advantech add-on package, you can find the “EtherCAT_Timestamp

project” in the template area.

Mew Project >
i)

Categories Templates
{1 Libraries :
-1 Projects . * @ . K=

Empty project |Su=ge-ymmid HMI project  modbusTCP Standard
estamp project project
project

s

5 —
Standard
project w...

A project containing one device, one application, EtherCAT master, and a timestamp module example for PLC_FRG |

Name |Aduanted1_5ample_Project |

Location |D:'|,.-'-\M.EL3<-SDDD timestamp project V|

cance

The new project created by the template contains four function blocks and a sample

program; this document will introduce the definition of the function blocks.
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m Library Manager X
|EH Add library 3 Delete library | 2 Properties 73 Details | 5] Placeholders | (fffl Library repository @ Icon legend...

Mame Mamespace Effective version
E-JL) 35license = 35License, 3.5.16.0 (35 - Smart Software Solutions GmbH)
+ |L Advantech EtherCAT Library, 3.5.16.0 (Advantech
+ L Ei B Fi

Advantech

fnne CmbHy B Aan
ns GmbH) EPLog

| sStandard = Standard, 3.5.15.0 (System) Standard

=4 Advantech EtherCAT Library, 3.5, 16,0 {(Advantech Co. Ltd, | ™
DI_LatchDiff
DI_Timestamp_Configuration
DO_Timestamp_Control
InitialSystemTime

5.2.11.2 AMAX-5051T Digital Input with Timestamp

In order to latch the input signal, the digital input module contains a set of parameters to
record the precise timestamp for each rising-edge (th) and falling-edge (tl). One thing to be
noticed, is that there is only one pair of timestamp (for th and tl) can be stored in the

module, so the user should select the latching mode: Single Event or Continuous (default).

The Single Event mode only latches the first rising-edge and falling-edge timestamp and
ignores any state change afterward. The Continuous mode will continuously update the

latest timestamp of state changes.

Each rising-edge (th) and falling-edge (tl) can be set to Single Event mode or Continuous

mode independently.
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Single Event Mode

\ N th Cycle | N+1 th Cycle

softPLC EtherCAT cycle time softPLC

Procedure Procedure

Pt

Input Signal

4 -F----

v Vv X X
v

= DI module PDO Data Transferring
Rising Edge: th =2020/03/01 12:00:00 20us

Falling Edge: t; = 2020/03/01 12:00:00 30us

Continuous Mode

N thCycle N+1th Cycle

softPLC EtherCAT cycle time softPLC

Procedure Procedure
A

SR
Py

Input Signal

1
1
1
‘\
1
Py ~
B -
1 DI module PDO Data Transferring

A X X v
v

B I N

Rising Edge: t;, = 2020/03/01 12:00:00 50us

v
Falling Edge: t; = 2020/03/01 12:00:00 60us

Function Block — DI _Timestamp Configuration

This function block provides an easy way to configure the mode of active edge.

.XExeme— DI_Timestamp_Configuration —XDone.
wSIvAddr xBusy
wChannel xError
xSetPostiveEdge xGetPostiveEdge
xSetNegativeEdge xGetNegativeEdge

Input Data Type Definition
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xExecute BOOL Execute the function block

wSIvAddr WORD The target slave’s address

wChannel WORD The target slave channel

xSetPositiveEdge BOOL Select mode for positive edge timestamping:
True: Single Event Mode
False: Continuous Mode

xSetNegativeEdge BOOL Select mode for negative edge timestamping: True:
Single Event Mode
False: Continuous Mode

Output Data Type Definition

xDone BOOL The function block’s task is Done

xBusy BOOL The function block’s task is Busy

xError BOOL The function block’s task is Error

xGetPostiveEdge BOOL Positive edge timestamping mode

xGetNegativeEdge BOOL Negative edge timestamping mode

Function Block — DI LatchDiff

The DI_LatchDiff function block provides two functions:

1. Translate the data time base, and divide into two parts. (seconds, and fractional

seconds)

2. Calculate the time difference between two input signal edges.
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The Time System Translation

The time system for EtherCAT distribute clocks is start from 2000-01-01, 00:00:00, 64-bits
range with 1ns resolution. And the time system in DT format in CoDeSys is start from

1970-01-01, 00:00:00. So some translation must be done before the use.

Calculation of the time difference between two edges

Object detection is one of the most common digital input applications in automation
industry, the precise time difference between two input signal edges can be critical for some
applications. The DI_LatchDiff function block provides a method to calculate 4 different

forms of the time difference like figure below:

to ty tp ty
) r
Input Signal | | A
< 0
< 1
< 2
< 3
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. dtLatchPosti
DI_LatchDiff bl
ulLatchPostive dtLatchNegative
ulLatchNegative LTlatchPos_FractionalSeconds
byMode LTlatchNeg_FractionalSeconds
LTDelta
Input Data Type Definition
ulLatchPostive ULINT Mapping with the variable of AMAX-5051T LatchPosO or
LatchPos1
ulLatchNegative | ULINT Mapping with the variable of AMAX-5051T LatchNeg0 or
LatchNegl
byMode BYTE Mode Selection:

0: Pos_Neg = The time difference between previous

ulLatchPostive and current ulLatchNegative.

1: Pos_Pos = The time difference between previous

ulLatchPostive and current ulLatchPostive.

2: Neg_Pos = The time difference between previous

ulLatchNegative and current ulLatchPostive.

3: Neg_Neg = The time difference between previous

ulLatchNegative and current ulLatchNegative.
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Output Data Type Definition

dtLatchPostive DT Transform the ulLatchPostive data format to date time (in the
unit of sec) e.g.

dtLatchNegative | DT Transform the ulLatchNegative data format to date time (in the
unit of sec)

LTlatchPos_Fracti | LTIME The fractional seconds of ulLatchPostive (in the unit of ns)

onalSeconds

LTlatchNeg_Fract | LTIME The fractional seconds of ulLatchNegative (in the unit of ns)

ionalSeconds

LTDelta LTIME The time difference between edges (in the unit of ns)

91




5.2.11.3 AMAX-5056T Digital Output with Timestamp

By setting Start Time and Activation to the time-stamping digital output module, the preset

logic level will be activated at any specific time of the cycle as figure below.

AMAX-5056T
Output Signal

DO module PDO Data Transferring

Function Block — DO Timestamp Control

N th Cycle N+1 th Cycle | N+2 th Cycle
softPLC EtherCAT cycle time | softPLC softPLC
Procedure | Procedure Procedure
v
Set Logic Level: 1
at 2020/03/01 12:00:00 20us |
/\ . |
1
1
|
Ny l S
A d T -
]

t = 2020/03/01 12:00:00 20us

This function block provides a way to set the trigger time for the DOO and DO1. Please note

that there is only one timestamp register in the module, which means two channels of DO

are sharing one timestamp, so the triggering signal can only be sent one at a time.

xExecute
—_—

xSetOutput0
P

xSetOutputl
-— 00O

ulSetStartTime
PR

ulSystemTime
-— |

DO_Timestamp_Control

xDone

I

xBusy

I

xError

I

xQutput0
| .

xQutputl
I

usActivate

ulStartTime
L .
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Input Data Type Definition

xExecute BOOL Execute the function block
xSetOutput0 BOOL Setting the logic level of DOO at start time
xSetOutputl BOOL Setting the logic level of DO1 at start time
ulSetStartTime ULINT Setting the trigger time of both DO0 and DO1
ulSystemTime ULINT Current Time

Output Data Type Definition
xDone BOOL The function block’s task is Done
xBusy BOOL The function block’s task is Busy
xError BOOL The function block’s task is Error
xOutput0 BOOL The output level of DOO
xOutputl BOOL The output level of DO1
usActivate USINT The activation of the slave PDO
ulStartTime ULINT The output start time

5.2.11.4 EtherCAT Distributed Clocks Synchronization

Function Block — InitialSystemTime

There are two ways to synchronize EtherCAT distribution clock:

1. Synchronize with master system clock.

2. Synchronize with first slave module.
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This InitialSystemTime function block provides a way to set the method of distribution clock

Synchronization.

InitialSystemTime
xDCSyncToMaster xDone
l——————
Input Data Type Definition
xDCSyncToMaster | BOOL TRUE: Synchronize all slaves time with the master's
system time.
FALUE: Synchronize all slaves time with the first
slave's time.
Output Data Type Definition
xDone BOOL The function block’s task is Done
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Chapter 6



6. Advantech Fieldbus Modules

Advantech ADAM series distributed data acquisition and control systems are the ideal tools
for creating multi-drop Fieldbus networks. The module design allows users to create
application-specific configurations with ease. System communicates with their controlling

host using either serial COM port or communication protocols.

6.1. Modbus

6.1.1. Modbus RTU Client

In Device Window, Right-click on Device and click Add Device. You will then be
prompted for the Add Device dialog. Type the device name in Name container. Choose
Modbus COM in the Modbus option and click Add Device to proceed and then press Close

to close the device dialog.
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Devices

= Advanfech fO

=¥
=

= [ Mod

= 0 Device (fchiantack ATMM_SSAN iwincE it
= 10 Pl L Froperties...

£ Add Object 3
) Add Folder...

*f Back (3

Add Device...

Update Device. .. \

Edit Object
Edit Object With...
Impart mappings from CSY...

Edit 10 mapping

Export mappings to C3Y...
Online Config Made. ..
Reset origin device [Device]
Simulation

Device Configuration 3

<

52 Devices |[[) PoUs

Now, you’ll see Modbus CO

Add Device

Mame:  |Modbus_COM_1
Action:
(=) Append device () Update device

Devie:

vendor: | <Al vendors>

Nams Vendor
= [ Fieldbusses

+-ean Canbus

+- g Ethercat

= -Eg Ethernet Adapter

[ Ethernet

+- = Etheret/IP
< W Modbus
wits Modbus Serial Pork
[ Modbus com
Profibus
Profinet IO
+- 5 sercos

35 - Smart Software Solutions GmbH

35 - Smart Software Solutions GmbH

Group by category
[[] Display all versions (For experts only)
[[] Display outdated versions

Informakion:
ﬂj Name: Modbus COM
Yendor: 35 - Smart Software Solutions GmbH
Groups: Madbus Serial Port
Yersion: 3.4.0.0
Model Number: -
Description: A serial COM Port on a Windows PC,

Version

3.4.2.0

3.4.00

Append selected device as last child of
Device

@  (You can select another target node in the navigator while this window is upen&

I

Add Device: ]l [ Clase

M [ Modbus_COM (Modbus COM)

the Modbus COM icon to set configuration.

Modbus Serial Port Configuration | skakys

Setial Part Configurakion

COM Pork

Baud Rate

Parity

Data Biks

Skop Biks

Note!

L. Information

4

The location of COM ports is shown below. Follow the figure to set COM Port index.
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COM1 RS-2321 Isclated RS485 COMA RS-232f Isolated RS485

I i I l
RRIRLHIR R R L&
| 3 g " 1 E} 2 3 l
IR

COM2 Isolated RS48S

COM3 RS-232/ Isolated RS485

Right click on Modbus COM [ Modbus_COM (Modbus COM) in the device tree and click Add

Device. Type the device name in Name container. Choose Modbus Master, COM Port in the

Modbus option. Click Add Device to proceed and then press Close to close the device dialog
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il Add Device

Mame: |Mu:u:ll:uus_Master_COM_Pu:urt_l |

Ackion:

(®) Append device () Insert device {7 Update device

Device:

Wendar: | <Al vendars s o
Wame Yendor Verson
=[] Fieldousses

=Nl Modbus
= Wt Madbus Serial Device
[ Modbus Serial Device 35 - Smart Software Solutions GrbH 3.5.5.0
= Wil Modbus Serial Master
| ] |Mu:ud|:uus Master, COM Pork ||35 - Smatk Software Solutions GrnbH 3.5.5.0
Group by category

[] pisplay all versians (Far experts only)

[] pisplay autdated versions

InFormation:

ﬂj Mame: Modbus Master, COM Port
¥endor: 33 - Smart Software Solutions GmbH
Groups: Modbus Serial Masker
Yersion: 3.5.5.0
Model Number: -
Description: & device that works as a Modbus Master on a serial C
Windows PC,

Port of a

Append selected device as last child of
Modbus_COM_1

#  (You can select another karget node in the navigator while this window is open. )

[ Add Device ] [ Close

=[] Modbus_cOM (Modbus COM)

, ﬂj Modbus_Master _COM_Port (Modbus Master, COM Port)
Now, you’ll see Modbus master

the device tree. Double-click Modbus Master COM Port icon to set master configuration. For
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further convenience, recommend you to check auto-restart communication.

Modbus Master Canfiguration | & ModbusGenericSerialMaster IO Mapping || Status | 1. InFarmation

Modbus-RTUfASCIT

Transmission Made

Response Timeaut (ms) 1000

Time bebween Frames (ms) 10

auto-restart communication |

Right click on Modbus master in the device tree and click Add Device in context menu. It will
open the Add Device dialog, where you choose one available device for the current
connection. Type the device name in Name container. Click Add Device to proceed and then

press Close to close the device dialog.
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ms-its:C:/Program%20Files/3S%20CODESYS/CODESYS/Online%20Help/en/CODESYS.chm::/Add_Device.htm#3S_AddDevice-7ea7fc121e8d4cd8c0a8640e008dd3ab-en-US

Mame: ADAM_4015 4015T

Action:

i@ Append device Insert device Plug device ) Update device
Device:

Vendar: |<_A1I vendors =

Mame
=[] Fieldbusses

= W Modbus

—Inﬂ Modbus Serial Slave .

| & | ADAM-4015/4015T | ADVANTECH
= ADAM-4017P/4018P/4019P/4117/4118 ADVANTECH
ADAM-4024 ADVANTECH
ADAM-4051 ADVANTECH
ADAM-4055/4150
ADAM-40565/405650
ADAM-4068/4069/4168
- [l ADAM-5000/485
- il ADAM-5000E
- [f Modbus Slave, COM Port 35 - ¥mart Software Solutions GmbH

Group by category

Display outdated versions

Information:

E  name:ADAM-4015/4015T
Vendor: ADVANTECH
Groups: Modbus Serial Slave
Version: 3.5.4.0
Model Number: -
Description: ADAM-4015/4015T Analog Input Module

Append selected device as last child of
Modbus_Master COM_Port

#  (You can select another target node inthe navigator while this window is open.)

Add Device I“ Close

Now, you will see Advantech ADAM modules on device list.
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= [ Modbus_coM (Modbus COM)

= ﬂj Modbus_Master_COM_Port (Modbus Master, COM Paort)
ADAM_4015_4015T {ADAM-4015/4015T)
ADAM_4024 (ADAM-4024)
ADAM_4051 (ADAM-4051)

Wil K W
'.'r '.'r '.'r

Open the Modbus Device editor by double-clicking on the device icon in the device tree. The

editor is subdivided in the following tabs and the details will be described below:
Modbus Slave Configuration:
The following parameters deal with Modbus slave settings:

Slave Address: This number may range between 1 and 247; it serves to identify the

address of a serial Modbus device.
Note!

For ADAM-4000 series, move hardware switch to Initial mode and use Advantech

Adam/Apax Utility 2% to set slave address.

For ADAM-5000 series, use the 8-pin DIP switch to set slave address. Valid settings
range from 0 to 127 where ON in any of the 8 DIP switch positions equates to a binary
1, and OFF equates to a binary 0. For initial setting, set address as 0 and baud rate

setting will be fixed to 9600 bps. It is recommended to setting the range from 1 to 127.

@

o

Py

=
o
o
777
o

A
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Response Timeout: Time interval for the master to wait for the response from the slave.
This is especially configured for this slave node and overwrites the general response

timeout setting of the respective master.

i Modbus Slave Configuration ;| Modbus Slave Channel | Modbus Slave Init | B ModbusGenericSerialSlave IO Mapping

Modbus-RTUfASCIT

Slave Address [1..247] 1
Response Timeout (ms) 1000
Modbus Slave Channel

This page is used to set up slave channels.
You can revise the default value by double-clicking the table. The following parameters

deal with slave channel settings:

Modbus Slave Configuration | Modbus Slave Channel |Modbus Slave Init I = ModbusGenericSerialslave 10 Mapping I Status | @ information

Mame Access Type Trigger READ Offset  Length  ErrorHandling WWRITE Offset  Length  Comment
DI_Channel Read Coils (Function Code 01) CYCLIC, t=100ms 160000 4 Keep last Value
AO_Channel Write Multiple Registers (Function Code 16)  CYCLIC, t#100ms 16#0000 4
Column Name Description
Name The channel name

Read Coil Status (Function Code 01)

Read Holding Register (Function Code 03)

Access Type
Force Multiple Coils (Function Code 15)
Preset Multiple Registers (Function Code 16)
Trigger CYCLIC: The request occurs periodically.
RISING_EDGE: The request occurs as a reaction to a rising edge of the
Boolean trigger variables.
Cycle Time If set Trigger as CYCLIC, it represents poll interval (in milliseconds)

Note!

The poll interval should be the same as or a multiple of the cycle time of

the application
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READ Offset Start address where reading should start (Range 0-65535)

WRITE Offset Start address where writing should start (Range 0-65535)

Length Number of registers to be read/written (for word access) or number of

discrete inputs to be read/written (for bit access)

We have already introduced Modbus Slave Configuration and Modbus Slave Channel.
In the following section, we will introduce Modbus Slave I/O Mapping for ADAM-4000
Series and ADAM-5000 Series according to their Modbus function code.

6.1.1.1. ADAM-4000 Series

The ADAM-4000 series is a set of intelligent sensor-to-computer interface modules
containing built-in microprocessor. They are remotely controlled through a simple set of
commands issued in ASCIl format and transmitted in RS-485 protocol.

The figure below shows the brief overview of the ADAM-4000 system architecture.

Canverter
——.  RS-232/RS-485 RS-485
% @ — — @ Repeater 2
RS-232
Repeater 1 @
@ ADAM |/O
' Modules

Advantech provides 15 types of ADAM-4000 modules for various applications so far.
Following table is ADAM-4000 series support list.

Name Specification

ADAM-4015 6-ch RTD Input Module
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ADAM-4015T 6-ch Thermocouple Input Module

ADAM-4017+ 8-ch Analog Input Module

ADAM-4018+ 8-ch Analog Input Module

ADAM-4019+ 8-ch Analog Input Module

ADAM-4117 8-ch Analog Input Module

ADAM-4118 8-ch Thermocouple Input Module

ADAM-4024 4-ch Analog Output Module

ADAM-4051 16-ch Digital Input Module

ADAM-4055 8-ch Digital Input and 8-ch Digital Output Module
ADAM-4150 8-ch Digital Input and 8-ch Digital Output Module

ADAM-4056S (SO)  12-ch Digital Output Module

ADAM-4068 8-ch Relay Output Module
ADAM-4069 8-ch Relay Output Module
ADAM-4168 8-ch Relay Output Module

6.1.1.1.1. Read Coil Status

The Modbus Function 01 is used to read coil status, or the ON/OFF status of digital input (DI)
modules. Open the Modbus Device editor by double-clicking on the device icon in the
device tree. In ModbusGenericSerialSlave 1/0 Mapping, it shows the I/O mapping status

between variable to module channel. It consists of seven columns.
Variable: The variable that are mapped onto an input.

Mapping: The mapping status of each variable.
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The data type of each channel is in single bit. If the value is “true”, it means that the
channel is on; “false” for off. For detailed variable mapping information, see chapter

4.2.

Address: The starting physical address of the variables for this I/0O group. The board
shown below has 8 digital inputs. This will require either 8 Boolean addresses or 1 Byte

addresse.

Note!

Meaning of address expression:

% = Directly Mapped variable

I = Physical Input

X = Single bit

$(N1). S(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.

Type: The data type of each variable.

Description: The description of each variable.

Modbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | = ModbusGenericSerialSlave I/0 Mapping | Status | L. Information

Channels
Variable Mapping Channel Lddress Type Uit Description
= 4 DI_Channel SeIB3G ARRAY [0,.0] OF BYTE Digital input walie
e ] DI_Channel[0] %IB3E BYTE Digital input walue
R Bit0 2hIx35.0  BOOL Digital input walue
h ] Bit1 aIx3g. 1l BOOL Digital input walue
L] Bit2 In3g. 2 BOOL Digital inpuk walue
R ] BitZ obIx38,3  BOOL Digital input walie
A Bit# LIX35.4  BOOL Digital input walue
R Bit5S 25I¥35.5 BOOL Digital input walue
h ] Bite alx3g.e  BOOL Digital input walue
L] Bit7 In3g, 7 BOOL Digital inpuk walue

6.1.1.1.2. Read Holding Registers

The Modbus Function 03 is used to read holding registers, or the quantity of registers to
read from the analog input (Al) modules. Open the Modbus Device editor by double-clicking
on the device icon in the device tree. In ModbusGenericSerialSlave I/0 Mapping, it shows

the 1/0 mapping status between variable to module channel. It consists of seven columns.
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Variable: The variable that are mapped onto an input.

Mapping: The mapping status of each variable.

The data type of each channel is in WORD.

For detailed variable mapping information, see chapter 4.2.

Address: The starting physical address of the variables for this I/O group. The board

shown below has 8 analog inputs. This will require 8 WORD addresses.

Note!

Meaning of address expression:
% = Directly Mapped variable

I = Physical Input

W = Single word (16 Bits)

S$(N) = The starting address.

Type: The data type of each variable.

Description: The description of each variable.

Modbus Slave Corfiguration | Modbus Slave Channel | Modbus Slave Init | = MadbusGenericSerialSlave I/ Mapping | Status | i Information

Channels

WVariable Mapping Channel Address Tupe it Description

= Al_Channel W19 ARRAY [0,.7] OF WORD Analog input value
A Al_Channel[0] eIW19 WORD Analog input value
A Al_Channel[1] eIW20 WORD Analog input value
A Al_Channel[2] aIW21 WORD Analog input value
k] Al_Channel[3] UoIW22 WORD Analog input value
L] Al_Channel[4] %lWa3 WORD Analog inpuk value
A% A_Channel[5] %G [W2d WHORD Analog input value
A% A_Channell&] % [W25 WHORD Analog input value
% A1_Channel[ 7] S IW2E WORD Analog input value

6.1.1.1.3. Force Multiple Coils

The Modbus Function 15 is used to force multiple coils or ON/OFF state to digital output (DO)
modules. Open the Modbus Device editor by double-clicking on the device icon in the
device tree. In ModbusGenericSerialSlave 1/0 Mapping, it shows the I/0 mapping status

between variable to module channel. It consists of seven columns.
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Variable: The variable that are mapped onto an output.
Mapping: The mapping status of each variable.

The data type of each channel is in single bit. Set the value to “true” for switching on

the channel; “false” for switching off. For detailed variable mapping information, see

chapter 4.2.

Address: The starting physical address of the variables for this I/O group. The board
shown below has 8 digital outputs. This will require either 8 Boolean addresses or 1

Byte address.

Note!

Meaning of address expression:

% = Directly Mapped variable

Q = Physical Output

X = Single bit

$(N1). S(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.

Description: The description of each variable.

Madbus Slave Corfiguration | Modbus Slave Channel | Madbus Slave Init | ™ ModbusGenericSerialSlave I/ Mapping | Status | i+ Information

Channels
Wariable Mapping Channel Address Twpe Uit Description
= Fa 0o _Channel Fe3B2 ARRAY [D..0] OF EYTE Digital output walue
=T DO_Channel[0] Fe3B2 BYTE Digital output walue
) BitD SEz0  BOOL Digital output walue
) Eit1 irzl  BOOL Digital output walue
R Bitz wkz 2 BOOL Digital output walue
R Bit3 TRzE BOOL Digital output walue
R Bit4 kZ4 BOOL Digital output value
R BitS w25 BOOL Digital output value
T Bitf wigs2.6  BOOL Digital output value
i Bit7 wiE2,7  BOOL Digital output walue
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6.1.1.1.4. Preset Multiple Registers

The Modbus Function 16 is used to preset multiple register or write the contents to analog
output (AO) modules. Open the Modbus Device editor by double-clicking on the device icon
in the device tree. In ModbusGenericSerialSlave 1/O Mapping, it shows the I/0 mapping

status between variable to module channel. It consists of seven columns.
Variable: The variable that are mapped onto an output.
Mapping: The mapping status of each variable.

The data type of each channel is in WORD.

For detailed variable mapping information, see chapter 4.2.

Address: The starting physical address of the variables for this I/0 group. The board

shown below has 4 analog outputs. This will require either 4 WORD addresses.

Note!

Meaning of address expression:

% = Directly Mapped variable

Q = Physical Output

W = Single word (16 Bits)

$(N1). $(N2) = The starting address. The first number means the starting byte; the

second number means the starting bit.
Type: The data type of each variable.

Description: The description of each variable.

=T AQ_Channel 2L0QW 19 ARRAY [0..3] OF WORD Analog outputvalue
+ T AQ_Channel[0] SO 19 WORD Analog output value
+ T AOQ_Channel[1] BRW 20 WORD Analog outputvalue
+. g AQ_Channel[2] SRQW21 WORD Analog outputvalue
"% AQ_Channel[3] BLOQW 22 WORD Analog output value

Note!
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Please map the WORD variable onto an analog output channel. Do not use the

BOOL variable onto a bit of an analog output channel.

6.1.1.2. ADAM-5000 Series

The ADAM-5000 series is a complete product line that provides a wide variety of features in
a data acquisition and control application. It includes 4 I/O-slots ADAM-5000/485 and 8
I/O-slots ADAM-5000E. They are remotely controlled by the host computer through a set of

commands and transmitted in a RS-485 / RS-232 network.

The following diagram shows the system configurations possible with the ADAM-5000.

() ADAM-5000
— 5

ADAMASID
RS232/RSABS
CONVERTER

HOST COMPUTER

#000000000000000|1 o
a000000o00gooooaglf o
1000000000000000|) ©

0000000000000000( o

Please refer to Chapter 5.1.1. and add ADAM-5000/485 (4-slot) or ADAM-5000E (8-slot) to

device list.
=[] Modbus_com (Modbus COM)
= m Madbus_Masker_COM_Port (Modbus Masker, COM Port)

[P ADAM 5000 485 [ADAM-5000/455)
@l ADAM_S000E (ADAM-S000E)
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Open the Modbus Device editor by double-clicking on the device icon in the device tree. The

editor is subdivided in the 6 tabs. For more detailed information about Modbus Slave

Configuration and Modbus Slave Channel, please refer to Chapter 5.1.1.

Modbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | ™ ModbusGeneticSerialSlave Ij0 Mapping | Status | L Information

Name
DI_cChannel
Do _cChanne!l
AI_cChannel
Aa0_channe!l

Access Tupe

Reead Coils (Function Code 013

Srike Multiple Coils (Function Code 15)
Read Holding Registers {Function Code 03)
ke Multiple Registers (Function Code 16)

Trigger
CYCLIC, E#S00ms
CYCLIC, E#S00ms
CYCLIC, E#S00ms
CYCLIC, E#S00ms

READ Offset
1640000

1640000

Length

Eror Handling WERITE Offset Length
125 Keep |ast Value

1640000

B Keep |ast Value

1640000

125

64

Comment

For ADAM-5000 series, Modbus slave address has been automatically assigned. CODESYS

create default channel setting for different type module. The Modbus address mapping

tables are shown below.

For Digital Input / Output Module:

Slot 0 Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7
Bit 0 00001 00017 00033 00049 00065 00081 00097 00113
Bit 1 00002 00018 00034 00050 00066 00082 00098 00114
Bit 2 00003 00019 00035 00051 00067 00083 00099 00115
Bit 3 00004 00020 00036 00052 00068 00084 00100 00116
Bit 4 00005 00021 00037 00053 00069 00085 00101 00117
Bit 5 00006 00022 00038 00054 00070 00086 00102 00118
Bit 6 00007 00023 00039 00055 00071 00087 00103 00119
Bit 7 00008 00024 00040 00056 00072 00088 00104 00120
Bit 8 00009 00025 00041 00057 00073 00089 00105 00121
Bit 9 00010 00026 00042 00058 00074 00090 00106 00122
Bit 10 00011 00027 00043 00059 00075 00091 00107 00123
Bit 11 00012 00028 00044 00060 00076 00092 00108 00124
Bit 12 00013 00029 00045 00061 00077 00093 00109 00125
Bit 13 00014 00030 00046 00062 00078 00094 00110 00126
Bit 14 00015 00031 00047 00063 00079 00095 00111 00127
Bit 15 00016 00032 00048 00064 00080 00096 00112 00128

111




For Analog Input / Output Module:

Slot 0 Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7
Cho 40001 40009 40017 40025 40033 40041 40049 40057
Cch1 40002 40010 40018 40026 40034 40042 40050 40058
Ch2 40003 40011 40019 40027 40035 40043 40051 40059
Ch3 40004 40012 40020 40028 40036 40044 40052 40060
Cha 40005 40013 40021 40029 40037 40045 40053 40061
Ch5 40006 40014 40022 40030 40038 40046 40054 40062
Ché6 40007 40015 40023 40031 40039 40047 40055 40063
Ch7 40008 40016 40024 40032 40040 40048 40056 40064

You can use default channel setting or add a new channel to a Modbus slave. For example,

you insert ADAM-5018 (Analog Input module) in the second slot (slot 1) of ADAM-5000E.

According to the Modbus address mapping table, start address as 40009 and length as 8.

Now, go to Modbus Slave Channel page and click Add Channel. Select Access type as Read

Holding Register and fill in Offset and Length. This dialog may be closed by clicking OK for

creating the channel.

(@ apam_sooo 485 x

Modbus Slave Configuration | Modbus Slave Channel | Modbus Slave Init | ® ModbustenericSerialSlave 10 Mapping | Status

Name

DI_Channel
DO_Channel
A1_Channel
80_Channel

Aeccess Type

Code 01)

Channel

Mame

Access Type
Trigger
Comment
READ Reqgister
Offset

Length

Etror Handling

WRITE Register
Offset

Length

Trigger

CYCLIC, E#500ms

ADAM-5015

READOffet  Length

1640000

Ermor Handling
Keep last value

Read Holding Registers (Function Code 3)

Cyelic

00005
i

Keep last value

+ | Cycle Time {ms)

i Information

WRITEOffset | Length

S00

] [ Cancel
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Correspondent to the set channels, the slave's process data can then be monitored under

ModbusGenericSerialSlave I/0 Mapping page.

Modbus Slave Configuration || Modbus Slave Channel

Chanrels
Varighle
= 4y

Mapping

TFITLLLLE

T

Modbus Slave Init

Channel Address
ADAM-5015 TelW2l
ADAM-50138[0] IW21
ADAM-5018[1] UIW2Z
ADAM-5018[2] IW23
ADAM-5018[3] W4
ADAM-50138[4] IW25
ADAM-5018[5] HIWZE
ADAM-5018[6] UlW2T
ADAM-5018[7] IW25

6.1.2. Modbus TCP Client

Tve
ARRAY [0,.7] OF WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

= ModbusGenericSerialSlave I/O Mapping | Status

Uit

i Information

Description
Read Holding Registers

READ
READ
READ
READ
READ
READ
READ
READ

1640008 (=00008)
1640009 (=0000%)
16#0004 (=00010)
1640006 (=00011)
16#000C (=00012)
1640000 (=00013)
16#000E (=00014)
164000F (=00015)

In Device Window, Right-click on Device [ and click Add Device. You will then be

prompted for the Add Device dialog. Choose Ethernet in Ethernet Adapter and click Add

Device to close the dialog.

n 3

[ Add Device e |
= ~ 0 X
j Name: Ethernet
Uniitled? (=] E
[ pevice (Advantech ADAM-5560 WinCE v3) GETTE
= @1] Plc Logic Properties... @) Append device (7} Update device
=62 APP iy add object » | Device:
) Add Folder... Vendor: [<AII vendors > '] |
I Add Device... Mame Vendar &+
= @ Update Device... \ = m Fieldbusses
=4[] EditObject N +. AN CANbus
Edit Object With... + g Ethercat T
Ethernet Adapter
Edit IO mapping = ==
|ﬁi Ethernet 35- Smart Software Solutions GmbH |
T Import mappings from CSV... . 2 EtherNey/1P
= il Backplan Export mappings to CSV... +-wi Modbus \
4 U an Online Config Mode. .. +- # Profibus ~
K <E Reset origin device [Device] By ayEEs;
Lo« Simulation
L <E [ Display outdated versions
£ <E Device Configuration 3
© il ADAM_5051 (aDAM 5051) ol
& Wil apam_s018 (ApAM 5018) @ mame:Ethernet
Vendor: 35 - Smart Software Solutions GmbH
Groups: Ethernet Adapter
Version: 3.4.2.0 =
Model Number: - = (="
Description: Ethernet Link.
Append selected device as last child of
Device
€  (You can select another target node inthe navigator while this window is ope
|[ Add Device ]l [ Close
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Right click on Ethernet adapter [ Ethernet (Ethernet) i the device tree and click Add
Device. Type the device name in Name container. Choose Modbus TCP Master in the

Modbus option. Click Add Device to proceed and then press Close to close the device dialog.

fi. Add Device X

Marne: |Modbus_TCP_Master |

Ackion:
(*) dppend device () Insert device {7 Update device

Device:

Wendor: | <Al vendors >

Wame Vendor Version
= m Fieldbusses
4. = Etherhlet/IF

= ml Modbus
= Wt todbus TCP Master

ﬁ |M0dbus TCP Master | |35 - Smart Software Solutions GmbH 3.5.5.0
+ Wil ModbusTCP Slave Device

Group by categaory
[[] visplay all wersians {For experts only}
[] Display outdated versions

InFarmation:

ﬂj Mame: Modbus TCP Masker
Yendor: 35 - Smart Software Solutions GrbH
Groups: Modbus TCP Masker
Yersion: 3.5.5.0
Model Number: -
Description: 4 device that works as 3 Modbus Master on Ekhernet,

=

Append selected device as last child of
Ethernet

&  (You can select another target node in the navigator while this window is open.)

“ Add Device l | [ Close

= Lﬂ Ethernet (Ethernet)
Now, you'll see Modbus TCP master ﬂj Modbus_TCP_Masker (Modbus TCP Masker) in the

device tree. Double-click Modbus TCP master to set master configuration. For further

convenience, recommend you to check auto-restart communication.
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{ ModbusTCP Master Configuration || = ModbusTCPMaster [/ Mapping | ModbusTCPMaster Configuration || Status | i Information

Modbus-TCP
M us

Response Timeout (ms) 1000 3

Saocket Timeout {ms) 10

4

&uta - recannect

Right click on Modbus TCP master in the device tree and click Add Device in context menu. It
will open the Add Device dialog, where you choose one available device for the current
connection. Type the device name in Name container. Click Add Device to proceed and then

press Close to close the device dialog.
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fil &dd Device

Mame: |AD.¢\M_SDDD_TCP

[] visplay all wersians (Far experts only)

[] visplay cutdated versions

InFormation:

[ Name: ADAM-5000/TCP
Yendor: ADYANTECH
Groups: Modbus TCP Slave
Yersion: 3.5.4.0
Model Number: -

Description: 3-5lok Distributed Data Acquisition and Control System Fox Ethernet

Ackion:
(%) dppend device () Insert device (") Update device
Device:
|\p'end|:|r: |q:.ﬁ.|| wendors = VH
Mame Vendor Version ~
= [ Fieldbusses
=l wo Modbus
= i Modbus TCP Slave
| i | ADAM-5000/ TP ADVANTECH 3.5.4.0
lam ADAM-S000LTCP ADWANTECH 3.5.4.0
E- ADAM-B015/6217 AOVAMTECH 3540
E abaM-e017 AOYERMTECH 3540
'E' abaM-e018 ADYANTECH 3540
'E' ADAM-6024 ADWANTECH 3.5.4.0
E- ADAM-5050 ADWANTECH 3.5.4.0
E- ADAM-5051 ADWANTE 3.5.4.0
E- anaM-s052 ADYAMNTEC 3540
E A0AM-a0607 6066 AOVANTECH 3540 [
Group by category

Append selected device as last child of
Modbus_TCP_Master

#  (¥ou can select another target node in the navigatar while this window is open.)

[ Add Device

Close

(<

Now, you will see Advantech ADAM modules on device list.

= m Ethernet (Ethernet)

= m Modbus_TCP_Master (Modbus TCP Master)
@ apam 5000 TCP (ADAM-SO00/TCR)

—
g
B aDaM_s01& (ADAM-E01E)

ADAM_6015_6217 (ADAM-6015/6217)
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Now, set the IP address and node ID at ADAM module. Double-click on the device icon in the
device tree and open the respective editors. Enter the module IP address and node ID in the

register-tab "Modbus TCP Slave" (in this example: address 192.168.1.112 and node ID 1) and

keep port as 502.

ModbusTCP Slave |Modhus Slave Channel | Modbus Slave Init | ModbusTCPSlave Configuration | ™= ModbusTCPSlave If0 Mapping | Status | L Information

Modbus-TCP u n B "s
Slarve TP Address: ||192 C168 . 1 . 112 ||
Unit-I0 [1..247] 1
Response Timeaut {ms) 1000
Port S0z

6.1.2.1. ADAM-6000 Series

ADAM-6000 Ethernet-based data acquisition and control modules provide 1/0, data
acquisitions, and networking in one module to build a cost-effective, distributed monitoring
and control solution for a wide variety of applications. Through standard Ethernet
networking, ADAM-6000 retrieves |/0 values from sensors, and can publish them as a
real-time 1/0O values to networking nodes via LAN, Intranet, or Internet.

The figure below shows the brief overview of the ADAM-6000 system architecture.

Windows OPC-enable
Configuration SCADA/HMI

Internet/
Intranet

Ethernet

m ADAM-6500 8 ADAM-6000 ADAM-6000
9 Communication 4 Digital I/O : Analog /0
_+ Controller Module . Module

RS232/485

Alarm Switch... Valve Sensor Fan
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Advantech provides 16 types of ADAM-6000 modules for various applications so far.
Following table is ADAM-6000 series support list.

Name Specification

ADAM-6015 7-ch RTD Input Module

ADAM-6217 8-ch Analog Input Module

ADAM-6017 8-ch Analog Input Module with 2-ch DO
ADAM-6018 8-ch Thermocouple Input Module with 8-ch DO
ADAM-6050 18-ch Digital I/0 Module

ADAM-6051 14-ch Digital I/0 Module with 2-ch Counter
ADAM-6052 16-ch Digital I/0 Module

ADAM-6266 4-ch Relay Output Module with 4-ch DI
ADAM-6250 15-ch Digital I/0 Module

ADAM-6060 6-ch Digital Input and 6-ch Relay Module
ADAM-6066 6-ch Digital Input and 6-ch Power Relay Module
ADAM-6024 12-ch Universal Input/Output Module
ADAM-6224 4-ch Analog Output Module

ADAM-6251 16-ch Digital Input Module

ADAM-6256 16-ch Digital Output Module

ADAM-6260 6-ch Relay Output Module

For more detailed information about how to control ADAM-6000 modules, please refer to

Chapter 5.1.1.1.1 to Chapter 5.1.1.1.4.
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6.1.2.2. ADAM-5000 Series

ADAM-5000/TCP Series works as a Modbus data server. It allows PCs or tasks to access its
current data simultaneously from LAN, Intranet, or Internet. The ADAM-5000/TCP Series

uses a convenient backplane system common to the ADAM-5000 series. Advantech’s

complete line of ADAM-5000 modules integrates with the ADAM-5000/TCP Series to support

your applications.

The figure below shows the brief overview of the ADAM-5000/TCP system architecture.

L

I

Host Cemputer Il

S
o vac0

T

Feor Other ADAM-5000/TCPs

¥

Povie Supply
+10 - +30 e

For more detailed information about how to access ADAM-5000 current data via Modbus

protocol, please refer to Chapter 5.1.1.2.
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6.1.3. Modbus TCP Server

In Device Window, Right-click on Device and click Add Device. You will then be

prompted for the Add Device dialog. Choose Ethernet in Ethernet Adapter and click Add

Device to close the dialog.

n

[ Add Device et |
= ~ 1 x|[]
py— E] A Name: Ethernet
[E Device (Advantech ADAM-5560 WinCE V3) VE GETTE
= Eg Pl Logic Properties... @) Append device () Update device
=G App i3 Add Object » | Device:
) Add Folder... Vendor: [<AII vendors > -
I Add Device... Name Vendor Jx
=[5 Update Device... \ = m Fieldbusses
= 4[7 EditObject N 4. tAN CANbus
Edit Object With... *mg Ethercat i
Ethernet Adapter
Edit 10 mapping = £
|ﬂi Ethernet 35- Smart Software Solutions GmbH | | 4
T Import mappings from CSV... . . EtherNet/IP
= Gl Backplan Export mappings to CSV... +. 088 Modbus \
4 [!] AD) Online Config Mode... +- #¥ Profibus i
K <E Reset origin device [Device] By sy EE)
L <E Simulation
K <E [ Display outdated versions
L <E Device Configuration »
© [ apam_so51 (ADAM 5051) &“;"rmm”‘
¢ i apam_s018 (ADAM 5018) Name:Ethernet
Vendor: 35 - Smart Software Solutions GmbH
Groups: Ethernet Adapter
Version: 3.4.2.0 %
Model Number: - = ==Y
Description: Ethernet Link.
Append selected device as last child of
Device
€  (You can select another target node inthe navigator while this window is ope
|[ Add Device ]l [ Close
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Right click on Ethernet adapter [ Ethernet (Ethernet) i the device tree and click Add
Device. Type the device name in Name container. Choose Modbus TCP Slave in the Modbus

option. Click Add Device to proceed and then press Close to close the device dialog.

il Add Device E

Mame: |MDdbusTCP_SIave_Device_l |

Ackion:
(®) Append device () Insert device {7 Update device

Device:

| Yendor: <Al vendors=

Wame Vendor Version

=i Fieldbusses
+-- — EtherMetIP
= W Modbus
+o- 00 Modbus TCP Master
= wet ModbusTCP Slave Device
| i |M|:ud|:uusTCP Slave Device |FS - Smart Software Solutions GrbH 3,550

Group by category
[] pisplay all versians (Far experts only)

[] pisplay autdated versions

Infarmation:
ﬂj Mame: ModbusTCP Slave Device

Append selected device as last child of
Ethernet_1

€  (You can select another target node in the navigator while this window is open.

| [ add Device ] |[ Close

= ﬂj Ethernet (Ethernet)

Now, you’ll see Modbus TCP slave [ Mobusrce_ Siave_Device (ModburTCF Slave Devica) in

the device tree. Double-click Modbus TCP slave and go to Config-Page to set configuration.
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Timeout Activation of the timing supervision function. The timeout interval is
given in milliseconds. Values are adjustable in steps of 500 ms. If there
is no write command received within this time, the outputs will be

reset to 0.To keep the output value, we recommend you to uncheck

Timeout.
Slave Port Port number of the slave. Keep slave port as 502.
Unit-1D (Optional) Unit ID of the slave.

Holding Register Number of holding register: Possible values: 2-500.

(%IW)

Input Register Number of input register: Possible values: 2-500.

(%QW)

Corfig-Page | = Modbus TCP Slave Device IfO Mapping | L Information

Configured Parameters

ims)

Slave Port: 502

LR

Unik: ID: 1

Halding Reqisters (SaIwW): 10

LR

Input Reqgisters {0h 10

43

Daka Model

Start Addresses:

Caoils: 0 -
Discrete Inpuks: 0 %
Holding Reqister: 0 s
Input Register: 0 Ex

[] Holding- and Input-Register Data Areas overlay
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Correspondent to the number of holding register and input register, the slave channel can
then be mapped under Modbus TCP Slave Device I/0 Mapping page. For more detailed

information about how to map variable, please refer to Chapter 4.3..

Carfig-Page | & Modbus TCP Slave Device I/O Mapping | i Infarmation

Channels
Variable Mapping Chanmnel Address Tape it Description
= 4 Inputs SlW137 ARRAY [0,,9] OF WORD Modbus Holding Registers
E ] Inputs[0] %l 137 WORD
E ] Inputs[1] Yl 135 WORD
+o 4 Inputs[2] SLIW 139 WORD
4 Inputs[3] WIW14D ~ WORD
et Inputs[4] Sl 141 WORD
ot Inputs[5] Yl 142 WORD
+o Inputs[€] Sl 143 WORD
H 4 Inputs(7] T 144 WORD
Ho 4y Inputs[g] T 145 WORD
Ho 4y Inputs[9] ST 146 WORD
=T Outputs 111 ARRAY [0.,9] OF WORD Modbus Input Registers
+ T Cutputs[] 111 WORD
+- T outputs1] WOW1l2  WORD
+- T Outputs[2] WOWIL3  WORD
+- T Outputs[3] Wlld  WORD
1" Outputs[4] TC11S  WORD
+- i Outputs[s] WOWIlE  WORD
- "% Outputse] WOW117  WORD
+..Fg Outputs[7] SLOWILE WORD
+. Cutpuks[E] 119 WORD
+-Fi Cutpuks[a] 120 WORD

123



6.2. CANOpen

6.2.1. CANOpen Client

6.2.1.1. Configuration Files Installation

Before connecting to slaves by using CANOpen client, please install the related EDS files

(*.eds) first.

Start CODESYS and perform command Device Repository @ from the menu (Tools ->

Device Repository). Click “Install” and then select the related EDS file you want to install.

After installed successfully, the following information will be shown: “Device xxxx installed to

device repository”.
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Location: [Syshem Repository v] [ Edit Locations...]
({C:\ProgramData\CODESYS\Devices)

Installed deyice descriptions:

Mame Vendor  Version Install...
#- [ miscellaneaus T oen |

+m Fieldbusses
+- [ rLcs
+. @ SoftMotiondrives Install DTM...

Details...

- & D:\APAX-5580CD5\canopen|750-3381750-338_13.eds
€ Device"750-338_V13"installed to device repository.
= & D:\APAX-5580CDS\canopen\750-338\750-338m08.eds

€ Device "750-338m_V08"installed to device repository.

Close

6.2.1.2. Scan for Slaves

First, connect to your specified Advantech X86 RTE platform. Please refer to Chapter 3.4.

In Device Window, Right-click on Device and click Add Device. You will then be

prompted for the Add Device dialog.
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. - 1 x

=3l Advantech Samole_Project E]
= m |Devioe (Advantech APAX-5580 x86 RTE V3)
¥ cut
= @1] Flc Logic z
. 3 C
= Application S
m Library Manager Paste
PLC_PRG (PRG) ® Delete
= @ Task Configuration Properties. ..
=38 MainTask
i1 Add Object 3
) pLC_PRG
B} Backplane (Backplane) D Add Folder...
| Add Device...

Update Device...
Edit Object

L

Edit Object With...

Edit IO mapping

Import mappings from CSV...

Export mappings to CSV...
% Online Config Mode...

Reset origin device [Device]
Simulation

Device Configuration 4

Choose CANbus in the CANbus option (Fieldbusses -> CANbus) and click Add Device to

proceed and then press Close to close the device dialog.
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r Bl
Geee I, =

Name: CANbus

I Action:

I @ Append device Insert device Flug device (0) Update device

Device:

Vendor: [{A].I vendors > hd

Name WVendor
= [ Miscellaneous
[} Backplane ADVANTECH
= [{J Fieldbusses
.—i_--(nn CANbus
[T canbus 35 - Smart Software Solutions GmbH
ﬂi NetX CANbus 35 - Smart Software Solutions GmbH
g EtherCAT
B8 Ethernet Adapter
- — EtherNet/IP
- Modbus
HE Profibus
HH Profinet 10

- - 5§ sercos

:
*

Group by category

Display outdated versions

Information:

ﬁ Name: CANbus
Vendor: 35 - Smart Software Solutions GmbH

Categories: CANbus

Version: 3.5.5.0

Order Number: 7777 S
Description: Needed for all fieldbusses which communicate over the CANBus,

e.g. CAMopen or DeviceMet.

Append selected device as last child of
Dewvice

&  (You can select another target node in the navigator while this window is open.)

l Add Device I [ Close

----- ﬁ CANbus (CAMbus)

Now, you’ll see CANbus in the device tree. Double-click the CANbus

icon to set configuration. Set up the network ID for the CAN port and the corresponding

baud rate.
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CANbus | status | @@ Infarmation |

Netwark: 0 EI
Baudrate (bit/s): 250000 - cn N

----- ﬁ CAMbus (CANbus)

Right click on CANbus in the device tree and click Add Device.

Choose CANOpen_Manager in the CANOpenManager option (Fieldbussed -> CANOpen ->
CANOpenManager). Click Add Device to proceed and then press Close to close the device

dialog.

ECTER

Mame: CAMopen_Manager

I Action:
@ Append device () Insert device Plug device () Update device

Device:

Vendor: [<AJI vendors> i

Mame Vendor
= [f) Fieldbusses

—;--Cill CANopen
= CANopenManager
m | CANopen_Manager 35- Smart Software Solutions GmbH
m CANopen_Manager FDT  35- Smart Software Solutions GmbH
ﬁj CANopen_Manager_SIL2  35- Smart Software Solutions GmbH
+¢ifl Local Device

+ — DeviceNet
+.gaF 11039

Group by category

[] Display outdated versions

Information:

m Name: CAMopen_Manager
Vendor: 35 - Smart Software Solutions GmbH

Categories: CAMNopenManager

Version: 3.5.6.0 %
Order Number: 777 = ==Y
Description: CAMopen Manager

Append selected device as last child of
CANbus

&  (You can select another target node in the navigator while this window is open.)

[ Add Device ] [ Close
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m CAMopen_Manager (CANopen_Manager)

Now, you’ll see CANOpen_Manager in the device

tree. Double-click the CANOpen_Manager icon to set configuration.

CAMopen Manager | = CANopen I/0 Mapping | Status I o Informationl

General

Node ID: 127 = [ Check and fix configuration... ] anC}fJ(’JF_]

Autostart CANopenManager Polling of optionalslaves

Start Slaves NMT Error Behaviour: |Restart Slave Y]
NMT Start All (if possible)

Sync
[T Enable Sync Producing
COB-ID (Hex): 16% (50
Cycle Period (ps): 1000
Window Length (ps):  |1200

[ Enable Sync Consuming

Heartbeat TIME
Enable Heartbeat Producing [ Enable TIME Producing
Mode ID: 127 = COB-ID (Hex): 162 |100
Producer Time {ms): 200 = Producer Time (ms): 1000

At the first scan, at least once a login (and running) must have been done. Otherwise, the

Advantech X86 RTE platform must be running before a scan.

Choose the CANOpen_Manager and right click Scan For Devices in context menu.
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= [fY Device [connected] (Advantech Series x86 RTE V3)
=Bl rLC Logic
=1} Application [run]
.ﬂ Library Manager

PLC_PRG (PRG)
- @ Task Configuration
-@ MainTask
& pLc PRE
- ¥ B9 Backplane (System Diagnosis)

=-£3 m CANbus (CAMbus)

----- [ [canopen_Manager (CANopen_Manager)

i

=
El

[ offli
®

Sewverity

[=]
=
o

eeceeow@

A list of all devices and modules are found during the last scan. Select the specified one

Cut

Copy

Paste

Delete
Refactoring
Properties...
Add Object
Add Folder...
Add Device. ..

5can For Devices. .

L

Disable Device
Edit Object
Edit Object With...

Edit IO mapping

Import mappings from CSV...

Export mappings to C5V...

Device Configuration

device and then copy to the project. Or copy all listed devices to the project.

Seanned devices

Devicename Devicetype MNode ID
----- _Th0_338 V13 To0-338_V13 2

Sean Devices
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Now, you’ll see the devices copied to the project under the CANOpen_Manager.

=3 canopen?
= m Device (Advantech Series k86 RTE V3)
=Bl PLC Logic
=1L} Application
m] Library Manager
FLC_FRG (FRG)
= @ Task Configuration
=8 MainTask
& FLC_PRG
Backplane (System Diagnosis)
= [ cANbus_1 (CANbus)
= E‘] CANopen_Manager _1 (CAMopen_Manager)
[ _750_338_v13 (750-338_v13)

After completely finish device configuration, it is necessary to login again.

=3 canopen?
= m Device [connected] (Advantech Series %86 RTE ¥3)
=-El] PLC Logic
=1 Application [run]
m Library Manager
PLC_PRG {PRG)
= @ Task Configuration
= @ MainTask
& pLC_PRG
Backplane (System Diagnosis)
=43 (] caNbus_1 {CAMbuS)
= m CANopen_Manager_1 (CANopen_Manager)
[l _750_338_v13 (750-338_v13)
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6.3. EtherNet/IP

6.3.1. EtherNet/IP Client

6.3.1.2. Configuration Files Installation

Before connecting to slaves by using Profinet client, please install the related EDS files (*.eds)

first.

Start CODESYS and perform command Device Repository @ from the menu (Tools ->

Device Repository). Click “Install” and then select the related EDS file you want to install.

After installed successfully, the following information will be shown: “Device xxxx installed to

device repository”.
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Location: [Syshem Repository v] [ Edit Locations...]
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

MName Vendor  Version Install...

+m Miscellaneous | Uninstall |
+m Fieldbusses -
#- [ rLcs

+f SoftMotiondrives

= €% D:\APAX-5580CD5\adam6100EN\new|ADAM-6117E]_20130329.eds
" €% Device "Advantech - ADAM-6117ET"installed to device repository.

6.3.1.3. Add Slaves

First, connect to your specified Advantech X86 RTE platform. Please refer to Chapter 3.4.

In Device Window, Right-click on Device [ and click Add Device. You will then be

prompted for the Add Device dialog.
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. > 1 X

=23 Advantech Sample_Profect E]
= |Devioe (Advantech APAX-5580 %86 RTE V3) éé -
u
= @1] Flc Logic z
. 2 C
=} Application S
m Library Manager Lasi=
PLC_PRG (PRG) " Delete
= @ Task Configuration Properties. ..
=8 MainTask
i1 Add Object 3
H] PLC_PRG
B} Backplane (Backplane) D AddFolder...
| Add Device...

Update Device...
Edit Object

Ly

Edit Object With...

Edit IO mapping

Import mappings from CSV...

Export mappings to CSV...
S Orline Config Mode...

Reset origin device [Device]
Simulation

Device Configuration 4

Choose Ethernet in the Ethernet Adapter option and click Add Device to proceed and then

press Close to close the device dialog.
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FEEDN . )

Name: Ethernet

Action:
@ Append device Insert device Flug device (@) Update device

Device:

Vendor: [o\u vendors: h

MName Wendor

—m Fieldbusses

+:.--mN CANbus

+ oy EtherCAT

Hg Ethernet Adapter
m3575mart50fhvfare50lut'|cns GmbH
- == EtherMNet/IP

-#uE Modbus

- B Profibus

¥ Profinet 10

+. G sercos

Group by category

Display outdated versions

Information:

m Name: Ethernet
Vendor: 35 - Smart Software Solutions GmbH

Categories: Ethernet Adapter, Ethernet Adapter
Version: 3.5.6.0
Order Number: - =

Description: Ethernet Link.,

Append selected device as last child of
Device

&  (You can select another target node inthe navigator while this window is open.)

I Add Device I [ Close

ﬂj Ethernet (Ethernet)

Now, you’ll see Ethernet in the device tree. Double-click the Ethernet

icon to set configuration. Click Interface and then select any one Ethernet Adapter.
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Ethernet Configuration | Status | 0 Information
— —

( Device uses operafing sysfem seffings | Interfares:
Name Descriphion IP Lddress
Intel{R.) Ethermet Connection [218-LM #2 172183131
Default Gateway o .0 .0 .0
IF address 192 168 . 0O .
Subnet mask 455 0255 0255 . 0
Defanlt Gatewray o .0 .0 .0
MAC-Address: 00:D0:C9:BOSEAD
Note!

(1) Both LAN#1 and LAN#2 can be used for EtherNet/IP.

(2) The IP address should be setup completely by using “Change Adapter settings” in
Advantech X86 RTE platform.

(3) The Ethernet Adapter must not have a Unicode String Name. Please rename your
adapter using ASCII characters only.

m Ethernet (Ethernet)

Right click on Ethernet in the device tree and click Add Device.

Choose EtherNet/IP Scanner in the EtherNet/IP Scanner option (EtherNet/IP ->
EtherNet/IP Scanner). Click Add Device to proceed and then press Close to close the

device dialog.

136



[Basome o O e

MName: EtherMet_IP_Scanner

Action:

@ Append device (7 Insert device Plug device (@) Update device

Device:

Vendor: [<AIJ vendors > -
Mame Vendor
=N m Fieldbusses

= EtherNet/IP

== EtherNet/IP Scanner

(T [Exhernet/tp scamner | 35 - smart Software Solutions GmbH
+ N Modbus
+. 1 Profinet 10

Group by category

Display outdated versions

Information:

m Mame: EtherNet/IP Scanner
Vendor: 35 - Smart Software Solutions GmbH

Categories: EtherNet/IP Scanner
Version: 3.5.6.0
Order Number: 1 =

Description: EtherMet/IP Scanner

Append selected device as last child of
Ethernet

@&  (You can select another target node in the navigator while this window is open.)

[ Add Device I [ Close

Now, you'll see EtherNet_IP_Scanner [ EtherNet 1P_Scanmer (EtherNet/IP Scanner) i1 +h o

device tree. Double-click the EtherNet_IP_Scanner icon to set configuration.

Scanner settings | = EtherMet/IP Scanner Ij0 Mapping | Status | [} 1nFormaﬁon|
Address Settings

(@ Usestatic IP-Address —
IP Address: 192 . 168 . 0 . 1 Ethemet/”b
]

Subnet Mask:

Obtain IP-Address automatically

@ BOOTP DHCP

Ethernet Settings
Speed & Duplex: -

Options
Auto-reestablish connections
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Right click on EtherNet_IP_Scanner [ Ethernet_1P_Scanmer (EtherNet/IP Scanner) i1 1o

device tree and click Add Device. Choose the specified EtherNet/IP slave you want to
add in the EtherNet/IP Remote Adapter option (EtherNet/IP -> EtherNet/IP Remote

Adapter). Click Add Device to proceed and then press Close to close the device dialog.

Take the following as an example adding ADAM-6117El into.

-
[ Add Device lﬂ

Name: Advantech_ADAM_6117E1

Action:

@ Append device () Insert device (7) Update device

Device:

Vendor: [<AII vendors> h
MName Vendar

= m Fieldbusses

= = EtherNet/IP
= = EtherNet/IP Remote Adapter
| [ Advantech - ADAM-6117E1 | Advantech
[ Generic EtherNet/IP device 35 - Smart Software Solutions GmbH

Group by category

[7] Display outdated versions

Information:

[ name: Advantech - ADAM-6117EI
Vendor: Advantech
Categories: EtherlNet/IP Remote Adapter ’
Version: Major Revision=16%1, Minor Revision = 161 %ﬂ
Order Number: = (=Y

Description: Ethernet/IP Target imported from EDS File: ADAM-6117ET_
20130329.eds Device: Advantech - ADAM-6117ET

Append selected device as last child of
EtherNet_IP_Scanner |

&  (You can select another target node inthe navigator while this window is open.)

[ Add Device ] [ Close ]

— ]

Now, you'll see ADVANTECH_ADAM_6117E| [ Advantech ADAM_6117ET (Advantech - ADAM-6117E])
the device tree. Double-click the ADVANTECH_ADAM_6117El icon to set configuration

including IP address,..etc.
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Target settings | Connections | Assemblies | User Parameter I = FEtherNet/IP IO Mapping ISEms I @ information
Address Settings

o EtherNet/IP=>

Electronic Keying

Keying Options

(7) Compatibility Check

i@ Strict Identity Check

Check Device Type 0
Check Vendor Code 94
Check Product Code 6117
Check Major Revision 1

[] Check Minor Revision 1

After completely finish device configuration, it is necessary to login again.

=151 adamé 10067
= m Device [connected] (Advantech APAX-5580 w86 RTE V3)
=Bl PLC Logic
=} Application [run]
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ﬁs MainTask
& PLC_PRG
B} Backplane (Backplane)
= ﬂj Ethernet (Ethernet)
= ﬁ EtherMet_IP_Scanner (EtherNet/IP Scanner)
[ advantech_ADAM_6117ET {Advantech - ADAM-6117ET)
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6.4. Profinet

6.4.1. Profinet Client

6.4.1.2. Configuration Files Installation

Before connecting to slaves by using Profinet client, please install the related Profinet 10

configuration files (GSDML*.xml) first.

Start CODESYS and perform command Device Repository @ from the menu (Tools ->

I”

Device Repository). Click “Install” and then select the related GSD file you want to install.

After installed successfully, the following information will be shown: “Device xxxx installed to

device repository”.
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-
% Device Reposit
= P

Location: [Syshem Repository

- [ Edit Locations...]

(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

*
re

¥

3

MName

-[{ pLcs

& SoftMationdrives

Vendor  Wersion

H- [ Miscellaneous

N T —

|
[ un |

Install DTM...

;’

222000000

Device "

Device
Device

Device

Device "

Device

Device

Device "

Device "

Device

= € D:\Siemens\GSDML-V2.31-Siemens-ET2005P-20150218.xml

TM 155-6 PN 5T V1.0" installed to device repository.

"IM 155-6 PN 5T 5V1.0" installed to device repository.
"IM 155-6 PN 5T V1.1"installed to device repository.
"IM 155-6 PN 5T V3.1"installed to device repository.

IM 155-6 PN HF V2.0" installed to device repository.

"IM 155-6 PN HFV2.1" installed to device repository.
"IM 155-6 PN HF V2.2" installed to device repository.

IM 155-6 PN HF v3.0" installed to device repository.
IM 155-6 PN HF 3.1" installed to device repository.

"IM 155-6 PN BAV3.2" installed to device repository.

Close

6.4.1.3. Scan for Slaves

First, connect to your specified Advantech X86 RTE platform. Please refer to Chapter 3.4.

In Device Window, Right-click on Device B and click Add Device. You will then be

prompted for the Add Device dialog.



Advantech_Sample_Project

= [ [pevice (Advantech APAX-5580 x86 RTE V3)
@1] Flc Logic
-a Application
m Library Manager Paste
PLC_PRG (PRG) Delete
= @ Task Configuration
—@ MainTask
{8 pLC_PRG
B} Backplane (Backplane)

Cut g

Copy

7 %<

Properties...

Add Object »
Add Folder...

Add Device...

OE @ X

Update Device...

L

Edit Object

Edit Object With...

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV...
% Online Config Mode...

Reset origin device [Device]
Simulation

Device Configuration 4

Choose Ethernet in the Ethernet Adapter option (Profinet 10 -> Ethernet Adapter) and click

Add Device to proceed and then press Close to close the device dialog.

@ asvonee I

Name: Ethernet

Action:
@ Append device Insert device Plug device &) Update device

Device:

Vendar: [<AI.I vendars: T

MName Wendor
= m Fieldbusses

+:~m~ CANbus

+ D;i Ethercat

+' Ethernet Adapter
“— EtherNet{IF
- Modbus
- HH Profibus
= Profinet 10
. — E@ Ethernet Adapter
[0 Ethemet 35 - Smart Software Solutions GmbH
- #H Profinet 10 Device

*- 1 profinet 10 Master

+ S sercos

Group by category

Display outdated versions

Information:

m Name: Ethernet
Vendor: 35 - Smart Software Solutions GmbH

Groups: Ethernet Adapter, Ethernet Adapter
Version: 3.5.6.0
Model Number: - S

Description: Ethernet Link,

Append selected device as last child of
Device

#  (You can select another target node in the navigator while this window is open.)

l Add Device I [ Close

142



Now, you’ll see Ethernet

ﬁ Ethernet (Ethernet)

in the device tree. Double-click the Ethernet

icon to set configuration. Click Interface and then select CODESYS Ethernet Adapter

(LAN#2).

Ethernet Configuration | status | @ Information

Interface:

( Device uses operaling sysfem seftings |

IP address 192 . 168 . 0 . 1

Subnet mask 255 . 255 . 255 . 0

Default Gateway o .0 .0 .0
Note!

”
Network Adapters

D e

Interfaces:

Name Description

connectionl CoDedys

Eit PCI Ethernet Adapter |1°

IF Address

connectiond |Intel{R) Ethernet Connection [218-LM #2 172.18.3.127
IF address 192 .18 . 0 . 1
Subnet mask 455 255 355 . 0
Diefault Gatewanr o .0 .0 .10
MAC-Address:
Ok | [ Comeel |

(1) Only LAN#2 can be used for Profinet.

(2) The IP address should be setup completely by using “Change Adapter settings” in

Advantech X86 RTE platform.

(3) The Ethernet Adapter must not have a Unicode String Name. Please rename your

adapter using ASCII characters only.

Right click on Ethernet

m Ethernet (Ethernet)

in the device tree and click Add Device.

Choose PN-Controller in the Profinet 10 Master option (Profinet 10-> Profinet 10

Master). Click Add Device to proceed and then press Close to close the device dialog.
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I
G DT =

Name: PN_Controller
Action:

@ Append device () Insert device

Device:

Plug device () Update device

Vendor: [ <All vendors =

MName
=[] Fieldbusses
. EtherNet/IP
+§--ms Modbus
= Profinet 10
2. Profinet 10 Master

Wendor

ﬂj PN-Controller 35 - smart Software Solutions GmbH

Group by category

[] Display outdated versions

Information:

m HName: PN-Controller

Vendor: 35 - Smart Software Solutions GmbH

Groups: Profinet 10 Master
Version: 3.5.6.0
Model Number: 1

Description: Profinet I0 Controller

=

Ethernet

Append selected device as last child of

€ (You can select another target node inthe navigator while this window is open.)

Now, you’ll see PN-Controller

the PN-Controller icon to set configuration.

ﬂj PM_Controller (PMN-Controller)

[ Add Device

] [ Close

in the device tree. Double-click

If default slave IP address parameter is invalid, please click “adjust” to automatically adjust

to the right First and Last IP address. And make sure the subnet mask and gateway are all

configured correctly.
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PNIO Master parameters | & PNIO 1/0 Mapping | Status | € information

Station name controller

Default Slave IP Parameter

First IP address 192 . 168 . 1 . 2 Q
Last IP address 192 .18 . 1 .25 |

Subnet mask 255 ., 255 . 255 . O

Default Gateway o .0 .0 .0

At the first scan, at least once a login must have been done. Otherwise, the Advantech X86

RTE platform must be running before a scan.

Choose the PN-Controller and right click Scan For Devices in context menu.

Devices - 1 X
= Advantedh_Sample_Project E]
= m Device [connected] (Advantech APAX-5580 x86 RTE V3)
= @1] Plc Logic

- I Application [run]
m Library Manager
PLC_PRG (PRG)

= @ Task Configuration

=8 MainTask
] pLC_PRG
=-g& Profinet_CommunicatiorTask
@ PN_Controller. CommCyde

& Profinet_I0Task
A Backplane (Backplane)
= m Ethernet (Ethernet)

m |PN_CommIIer (PM-Controller)

Cut

=

Copy
Paste
¥ Delete
Refactoring 3
Properties. ..
Add Object
) AddFolder...
Add Device...

Insert Device...

Scan For Devices...

Disable Device
] Edit Object
Edit Object With...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV...

Device Configuration 3

A list of all devices and modules are found during the last scan. Select the specified one

device and then copy to the project. Or copy all listed devices to the project.
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Seanned devices

Devicename Devicetype Station Ma...  Ident-Nr. MAC address IP address  Subnetr|
= etdllspl |IM 155-6FN BT V1.0 ‘ et200spl 16#00004700 00:1B:1B:6ED2:5D 192.168.0.2 255.2553!
etdl0zpl_0 DI 16:24VDC BT V1.0 164000040040
: et200spl_1 D 1624 VDT 58 3T V1.0 16#00004080
Leoetd0spl @ Berver moduls IM 1556 PN ST V1.0) 16#00004710
< I | 3
I&M SetlP =-- --> reset BlinkLED Nominate show only wnnamed stations show differsnces to project

Product: ET2005P (0x00000313)
Vendor: SIEMEMNS AG (Ox0000002A )

[ cwewm | =

Now, you’ll see the devices copied to the project under the PN-Controller.

= m Ethernet (Ethernet)
= ([ [Pn_contraller (PN-Controller)
= §il) eta00sp1 (M 155-6 PN STVLO)
2 et200sp1_0 (DI 16x244DC ST V1.0)

After completely finish device configuration, it is necessary to login again.

= ﬁ Ethernet (Ethernet)
=B m PM_Controller (PM-Controller)
‘ - 'I'@ et200spl (IM 155-6 PM 5T V1.0)
£ et200sp1 0 (DI 16%24VDC 5T V1.0)
£l etzoosp1l 1(DQ 16x24VDC/0.5A ST V1.0)
£ @ et200sp1_2 {Server module {IM 155-6 PN ST ¥1.0))
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6.5. EtherCAT

6.5.1. EtherCAT Client

6.5.1.2. Configuration Files Installation

Before connecting to slaves by using EtherCAT client, please install the related EtherCAT XML

device description configuration files (*.xml) first.

Start CODESYS and perform command Device Repository @ from the menu (Tools ->

I”

Device Repository). Click “Install” and then select the related XML file you want to install.

After installed successfully, the following information will be shown: “Device xxxx installed to

device repository”.
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r B

Location: [Syshem Repository v] [ Edit Locations...]
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

MName Vendor  Version Install...

@ miscellaneous

El——
@ rLcs

t- &P softMationdrives Install DTM...

= €% D:\APAX-5580CDS\ADAM-5000ECAT.xmI o
& Device "ADAM-5000/ECAT installed to device repository.

& Device "ADAM-5000/ECAT installed to device repository.
D:\APAX-5580CDS\ADAM-5000ECAT_Modules.xml

Device "ADAM E50515, 16 Ch. Input {24V, 3.0ms)" installed to device repository.
Device "ADAM E50535, 32 Ch. Input {24V, 3.0ms)" installed to device repository.
Device "ADAM E50565/50, 16 Ch. Qutput {30V, 0.2 A)" installed to device repository.
Device "ADAM E50575, 32 Ch. Output (24V, 0.5 A)" installed to device repository.
Device "ADAM E5069, 8 Ch. Qutput {24V, 0.5 A)" installed to device repository.
Device "ADAM E5017, 8 Ch. ana. Input (-10v/0..10v}" installed to device repository.
Device "ADAM E5017UUH, 8 Ch. Ultra High Speed ana. Input (-10V/0...10V)" installed to device repository. b
Device "ADAM E5024, 4 Ch. ana. Output (0...10V)" installed to device repository.

Device "ADAM E5024H, 4 Ch. ana. Output (0...10V}" installed to device repository. -

[EA | : [ I

m

222000000

Close

6.5.1.3. Scan for Slaves

First, connect to your specified Advantech X86 RTE platform. Please refer to Chapter 3.4.

In Device Window, Right-click on Device and click Add Device. You will then be

prompted for the Add Device dialog.
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=3l Advantech Samole_Project E]
= m |Devioe (Advantech APAX-5580 x86 RTE V3)
¥ cut
= @1] Flc Logic z
. 3 C
= Application S
m Library Manager Paste
PLC_PRG (PRG) ® Delete
= @ Task Configuration Properties. ..
=38 MainTask
i1 Add Object 3
) pLC_PRG
B} Backplane (Backplane) D Add Folder...
| Add Device...

Update Device...
Edit Object

L

Edit Object With...

Edit IO mapping

Import mappings from CSV...

Export mappings to CSV...
% Online Config Mode...

Reset origin device [Device]
Simulation

Device Configuration 4

Choose EtherCAT Master in the EtherCAT/Master option and click Add Device to proceed

and then press Close to close the device dialog.
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G L e

Mame: EtherCAT_Master

Action:

@ Append device Plug device () Update device

Device:

Vendor: ’{Aﬂ vendors

MName Vendor
-ﬂ'i Fieldbusses
+.can CANbus
—ﬁ Ethercat
—B:a} Master
m EtherCAT Master |35 - Smart Software Solutions GmbH
- Efl Ethernet Adapter
- = EtherNet/IP
~wis Modbus
- B Profibus
- B profinet 10

- 8§ sercos

Group by category

Display outdated versions

Information:

ﬂj Mame: EtherCAT Master -
Vendor: 35 - Smart Software Solutions GmbH

Groups: Master
Version: 3.5.5.0
Model Number: 777 =

Description: EtherCAT Master -

Append selected device as last child of
Device

&  [You can select another target node inthe navigator while this window is open.)

I Add Device I [ Close

----- [ EthercAT_Master (EtherCAT Master)

Now, you’ll see EtherCAT Master

Double-click the EtherCAT Master icon to set configuration. Click Browse

CODESYS Ethernet Adapter (LAN#2).
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Master | = EtherCAT L0 Mapping ISE:tusI @ nformation

AutoconfigMaster/Slaves Ethercnll:—"—
EtherCAT MIC Setting
Destination Address (MAC) |FF-FF-FF-FF-FF-FF Broadcast [ ] Enable Redundancy
Source Address (MAC) 00-00-00-00-00-00
Metwork Name
@ Select network by MAC () Select network by Name
Distributed Clock Options
Cycletime 4000 s [7] Use LRW instead of LWR(LRD
Sync Offset 0 EI og, [7] Enable messages pertas
[] Sync window Manitoring [C] Auto restart slaves
Sync window I:I ps

-
Select Network Adapter

MAC address Mame Description Al
| 00DOCIBOYEAD commnectionl CODESYR Eth-Adapter: {2054 4EBS-EESF-4035-87CD-C33ESB34DCSF ) 00:d0:5:b0: Fe:ad ||

Note!

(4) Only LAN#2 can be used for EtherCAT.

(5) “Auto restart slaves” is suggested to be clicked.

Options
[[] Use LRW instead of LWR/LRD
[7] Enable messages pertask
Auto restart slaves

At the first scan, at least once a login (and running) must have been done. Otherwise, the

Advantech X86 RTE platform must be running before a scan.

Choose the EtherCAT_Master and right click Scan For Devices in context menu.
151



5 Advanted_Sampie_Praject

- @1] Ple Logic

- [ Application [run]

.ﬂ Library Manager
PLC_PRG (PRG)

= @ Task Configuration

' & EtherCAT Master

@ MainTask

----- & PLC_PRG
- AP Backplane (Backplane)

= Gﬂ Device [connected] {Advantech APAX-5580 x86 RTE V3)

] EtherCAT_Master, EtherCAT _Task

4 () [EthercaT _Master (EtherCAT Master)

Cut
Copy
, Paste
Delete
Refactoring 3
Properties...
Add Object
Add Falder...
Add Device. ..

Insert Device...

5can For Devices...

Disable Device

Edit Object

Edit Object with...

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV...

Device Configuration 4

A list of all devices and modules are found during the last scan. Select the specified one

device and then copy to the project. Or copy all listed devices to the project.

| Sranned devices
Devicename Devicetype Alias Address
.. Mftention! The device waz not found in the repository Vendoreode: 0xl 3FE, Producteode: Ox(, Revision: Ox0
Attention! The device was not found in the repository Vendoreode: 0xl 3FE, Producteode: Ox(, Revision: Ox0
Attention! The device was not found in the repository Vendoreode: 0xl 3FE, Producteode: Ox(, Revision: Ox0
Attention! The device was not found in the repository Vendoreode: 0xl 3FE, Producteode: Ox(, Revision: Ox0
Attention! The device was not found in the repository Vendoreode: 0xl 3FE, Producteode: Ox(, Revision: Ox0
Attention! The device was not found in the repository Vendoreode: 0xl 3FE, Producteode: Ox(, Revision: Ox0
=-(ADAM _S000_ECAT ADAM-SO00/ECAT 530
- Attention! The device waz not found in the repostons Vendoreade: Oxl 3FE, Prodvctcode: Oxd, Revision: Ox0
- Attention! The device waz not found in the repository Vendoreode: 0xl 3FE, Producteode: Ox(, Revision: Ox0
- ADAM_E50568 50 Digital Output Terminals
- ADAM ES0563_30 Diigital Ctput Terminalz
- Attention] The dewvice was not found in the repostonr Vendoreade: Oxl 3FE, Prodveteade: Oxf, Fevision: Oxd
- Attention! The device waz not found in the repository Vendoreode: 0xl 3FE, Producteode: Ox(, Revision: Ox0
Attention! The device was not found in the repositons Vendoreade: Oxl 3FE, Prodveteode: 0x, Revision: 0x0
Attention! The device was not found in the repositony Vendoreode: 0xl 3FE, Producteode: Ox(, Revision: Ox0
show differences to project
T -
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Now, you’ll see the devices copied to the project under the EtherCAT_Master.

=[] EtherCAT_Master (EtherCAT Master)
=[] ADAM_S000_ECAT (ADAM-5000/ECAT)
<Empty 1> (<Empty:>)
<Empty2> (<Empty:>)
ADAM_ES0565_S0 (Digital Qutput Terminals)
ADAM_ES0565_50_1 (Digital Output Terminals)
<Empty5> (<Empty =)
<Empty& > (<Empty =)
<Empty7> (<Empty =)
<Empty8> (<Empty =)

ARz 2

After completely finish device configuration, it is necessary to login again.

=43 ] EtherCAT_Master (EtherCAT Master)

=% ] ADAM_5000_ECAT_1 (ADAM-5000/ECAT)

H ADAM_ES50515 (Digital Input Terminals)
E  <Empty2> (<Empty:=)

M ADAM_ES50565_50_2 (Digital Output Terminals)
M ADAM_ES50565_50_3 (Digital Output Terminals)

<Empty5> (<Empty=)

<Empty6> (<Empty=)

<Empty 7= (<Empty=)

<Empty&> (<Empty=)

R n
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Chapter 7



7. Examples

7.1. Visualization

The CODESYS visualization is a graphical representation of the project variables which allows
inputs to the program in online mode via mouse and keypad. The CODESYS visualization
editor, which is part of the programming system, provides graphic elements which can be
arranged as desired and can be connected with project variables. The following example

project shows how to write a scrolling LED program in visualizations.

7.1.1. Create a new Visualization

Step 1: To create a new visualization, right-click on Application and use command
Visualization from the menu. You will then be prompted for New visualization dialog. Enter

the name of the new visualization.

=l Advantech_oroject
=[P Cevice (Advantech ADAM-S560 WinCE ¥3)

=2 Plc Logic
=1k [Applicatic W
Library
PLC_P Copy
= @ Task C
=5 Mg
= ¥ Delete
=B Properties...
= Yisuali |J #dd Chieck Y | alarm configuration...
Tal ) Add Folder... ¢ Application...
@f\f (] Edi Object [ Dataserver...
isualiz
- @ Backplane (Ba Edic Object with.. \ | %g ouUT...
ﬁ';ﬂ ADAM_5 :’.ﬁ Login External File..,
<Empk: L
E <E:zt:>;4;::;v>; @ Global Yariable List...
E <Empty = {<Empty =) 5] Image Pool...
E <Empty > (<Empty =) =% Interface...
<Emply > {<Emply =)
K <Empbys (<Empty) Metwork Yariable List (Receiver), ..

ekwork Yariable List {Sender)...
Phrsistent Yariables., .,

FON. ..

Pl Ror implicit checks. ..

EHEHARE

RecipeWManager...

[ ]
Lm

Symbol cynfiguration. ..
Tet List.,
Trace...

Trend recordirly manager...

Unit canwersio

L] - 0

wisualization. ..
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Step 2: Resize the width and height of the visualization object (number of pixels) by

right-click on the visualization object.

= ﬁ'] Yisualization Manager
Targetvisualization
& webVisualization

Properties - Yisualization [Device: Plc Logic: Application]

(x)

n N 1
@ Yisualiz Common | Bulld | Visualization | access control
& cut
+ -fml Backplane (Bac
Copy Use Yisualization as:
() Dialog
)(_ Delete () Mumpad) Keypad] dialog For inputconfiguration
Refactaring 4 () Use automatic detected visualization size
8 i [ inchude background image
Properties...
() Use spedfied visualization size
Visualization size:
‘idkh: 1024 Height: a8
) Add Folder...
= [ Internal
Tu . .
] Edit Ohject
Edit Object with. ..
Ok ] [ Cancel ] “ Apply ] |

Step 3: Now, double-click on the visualization object and you’ll see ToolBox on the right side.

You can insert various geometric forms, as well as bitmaps, metafiles, buttons into your

visualization by pushing down selected element into editor window.

= Advanfech profect
= m Device (Advantech ADAM-5560 WinCE ¥3)
= @1] Pl Logic
= "'; Application
ImagePool
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=& MainTask
& PLC_PRG
=g yIsu_TasK
@ WisUElems, Yisu_Prg
= Yisualization Manager
Targetiisualization
&8 webvisualization
@I YWisualization
+ - Backplane (Backplang)

ToolBio:
= Basic

k Painker

Rectangle

&S Rounded Rectangle

&0 Elipse

== Line

ﬁ] Palvgon

7 Palyline

__;5' Cupve

£ Pie

% Image

Frame
Common controls
Alarm manager
Measurement controls
Lamps,/Switches /Bitmaps
Special controls

+ O+ o+ o+ o+ o+

Date/time managing controls
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7.1.2. Visualize the Scrolling LED

Step 1: In this case, we need to insert Advantech images into the visualization, so we create
an image pool. Again, right-click on Application and use command Image Pool from the
menu. Enter string ID and the path of the image file

/i ImagePool X

1D File name Image
advantech_loao  C:\Documents and Settings|USERMy DocumentsiMy PicturesiAdvantech,.jpg  EEECEE

In order to visualize the scrolling LED, we insert lamps, rectangle, button and images.

AD\‘\NTECH Yot dd.MM.yy ddd HH:mm:ss]

Enabling an Intelligent Planet

Scrolling LED
Control Button

ADAM-5560

Step 2: Create a PLC program in PLC_PRG(PRG). For more detailed information about how to

write a program, please refer to Chapter3.3.
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/i PLC_PRG X
1 PROGRAM PLC_PRE
= z VAR
3 n: WORD := 1:
4 wLED: WORD := 1:
3 switch: BOOL;
& 5L0_5056_3TATUS: BOOL:
7 EHD VAR
. _
£
1
= z IF switch THEW
= 3 IF n <= 16 THEH
4 VLED:=vLED * WORD#Z;
3 n:=n+l:
= & ELSE
7 n:=1:
2 wLED: =WOED#1:
E EHD TIF:
10 Em)_IF:_
= 11 IF gs5L0_5056.Err <> O THEH
1z 5LO_5056_3TATUS == FALZE:
- 13 ELSE
14 3L0_5056_STATUS := TRUE:
15 EHD IF
1& B
17
18 g3L0_5056.D0_CH == wLED;
12

Step 3: Map variables to the lamp objects. For the first lamp, map to first bit of DO channel
variable (gSLO_5056.DO_CH). For more detailed information about how to map variable,

please refer to Chapter4.3.

“f Filter ~ | ¥4 Sart by - %lSort order = Expert

Property Value
Elementname  GenElemInst_113
Type of ele..  Lampl

= Position
% 906
¥ 246
width 17
Height 19
|Variable g5L0_5056.00_CH.0 ) |

= Image setkin...
Isotropi... Isotropic
Horizonk ... Left
Vertical .. Top

= Texls
Tooltip

= State varisbl. ..
Invisible

= Background
Irnage Green
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Step 4: You have to connect to target device and running the program. Click on the button

and the result was shown below.

ADMNTECH 080215 195115

Enabling an Intelligent Planet

Scrolling LED
Control Button

ADAM-5560

7.2. Remnant Variables

Remnant variables retain their value throughout the usual program run time. They are
declared as "Retain Variables" or "Persistent Variables". For keeping variables values even
after the controller had been terminated or after the application has been reloaded,

CODESYS offers different types:

7.2.1. Retain Variables

As we discuss how to declare variable in Chapter3.3, we can declare retain variables by
adding the keyword RETAIN" in the declaration part, behind the keyword for the base

variable's type.

Here, we declare 1 retain variable “var3_retain” with initial value 1000 and 2 normal

variables.
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PLC_PRG X
1 FROGRAM PLC_PRG
ViR

varl: imt := 0;

vare init: imt := 1000;
EHD VAR
VAR BETATH

vari_retain: imt = 1000;
EHD VAR

L = O T o I )

7.2.2. Persistent Variables

To create a new persistent variable, right-click on Application and use command Persistent

Variables from the menu.

= Advantech project
=[] Device (advantech ADAM-SSE0 WinCE v3)

=B Pic Logic
- CFW %1 cut J
Library
PLC_PF Copy
B @ Task C
1 $§ » Delete
= iz Properties. ..
: ]
= \-'isuali'| i Add Object ’ | M Alarm configuration. .
’-' Tal [y Add Folder. .. £ Application, ..
@ i‘:‘fu::: _'T Edit Ohject @ Daka Server...
=@ EBackplane (Bac Edit Ohject With. .. ég ouT...
& §jl apam_sd ¢ % Login =] ExternalFile...
::: :::EEE::}ECE:':;E\;::; @\ Global variable List. ..
£ <Empty> (<Emptys) gage Faol...
E <Empky = {<Empky =) =0
E EEEEE:?} E:Ezi::zi ﬂ Metwork Wariable Lisk (Receiver). ..
ﬂ Metwork W&iable Lisk (3ender).. .
| T Persistent Variables. ..
] FOU...
@ POU Far implicit checks, ..
'ﬂa Recipe Manager...
B8 Symbol configuration. ..
58] Text List...
afi Trace...
@ Trend recording manager. ..
'_":j Unik conwersion, ..
] Visualization,..
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7

Double-click the object in the device tree. Here, we declare a global variable “var4_persist

with initial value 1000.

=1 Device (Advantech ADAM-5S60 WinCE ¥3) @ Persistentvars x
=2 PIc Logic 1| VAR GLOBAL PERSISTEHT RETAIN
=1L} application Z| EHD ¥AR
. - 3 VAR GLOBAL
m Library Manager = _
FLC_PRG (PRE) 4 vard persist: IHT := 1000;
- 5| END VAR

= @ Task Configuration
=-g& MainTask
H pLC_PRG
Tr Persistent\ars

7.2.3. Variable Behavior

We want to investigate and compare the variable behavior between retain and persistent,
so we keep adding their value in the body part of the PLC_PRG editor.

warl = warl +1;
ward init := wvarZ init +1;
ward_retain := war3_retain +1;

L T T I

ward persist := ward persist +1;

The result was shown below after we run our program on the target device.

Lo owarl[ 3 ] := warll 5 [+l
ward init] 1037 | 1= warZ_initf 1037 | +1;
wari_retain] 1037 | = wari_retain] 1037 | +1:

L I S

ward persist] 1037 | 1= ward persist] 1037 | +1:[EETURN]

There three Online Commands for controlling the application program on a real or on the
simulation target system after having logged in, including Reset warm, Reset cold and Reset

origin.

The command Reset warm will reset (with exception of the retain and persistent variables)
all variables of the currently active application to their initialization values. The situation is
that which occurs in the event of a power outage or by turning the controller off, then on

(warm restart) while the program is running.
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The command Reset cold will reset (with exception of the persistent variables) all variables
of the currently active application to their initialization values. The situation is that which
occurs at the start of a program which has been downloaded just before to the target

device.

The command Reset origin resets all variables of the currently active application, including
the retain and persistent variables to their initialization values and erases the application on

the target device.

online | Debug  Tools  Window  Help

8 Logout ChrH-Fa

Create boot application

Source download to connected device

Mulkiple Dawrload. ..

Reset warm

Reset cold

Reset origin

Security k

Operating Mode *

The following is the overview on the behavior of remanent variables:

o =Value is maintained - = Value is initialized

After online command VAR | VAR RETAIN | VAR PERSISTENT RETAIN

Reset warm <application> - o] o]

Reset cold <application> - - o

Reset origin <application> - - -

Download <application> - - o
Online Change <application> | o o o}
Reboot the target device - o o
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7.3. Modbus TCP Client

We use the following Advantech ADAM-5000 devices to demonstrate Modbus TCP client.
- ADAM-5560
- ADAM-5000/TCP with:

— Slot 0: ADAM-5051(16-ch Digital Input)

—Slot 1: ADAM-5056(16-ch Digital Output)

— Slot 2: ADAM-5017(8-ch Analog Input)

— Slot 3: ADAM-5024(4-ch Analog Output)

- ADAM-6051(14-ch Digital I/O with 2-ch Counter)

roameos:  Modbus server

_________________________________________
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Step 1: Refer to Chapter5.1.2 and add Modbus TCP master to the project. Remember to

enter the device’s IP address.

= ﬁ Ethernet (Ethernet)

= ﬁ Maodbus_TCP_Masker (Modbus TCP Master)
£l ADaM_6051_0 (ADAM-6051)
@ ADaM_5000_4_Slat_ {ADAM-S000L{TCR)

Modbus-TCP

Slave IP Address:
Unit-I [1.,247]
Response Timeout (ms)

Pork

172 . 18 . 3

.20l ||

v
1000

S0z

Step 2: Start to write our program. Define new structure to store ADAM-5000 and

ADAM-6000 channel data and declare them as global variables.

TYPE ADAMSOOO :
STRUCT

TYPE ADAMEOOD :
STRUCT

byDI_CH : RRRAY [l..5] OF BYIE:
byDO_CH : ARRAY [1..5] OF BYTE;

wAT CH: ARRAY [1..32]
wAD_CH: ARRAY [1..32]

EHD_STRUCT

END_TYPE

=] Anas Soed MEFCPCland
= m Device (Adwvantech ADAM-5560 WiniZE V3)

= @l] Pl Logic

OF WOED ;
OF WORD ;

byDI_CH :
byL0_CH :
byal CH :
byal CH :

EHD_STRUCT
EHD_TYPE

ARRAY [1.
ARRAY [1.
ARRAY [1.
ARRAY [1.

= ":_,: |A.pplil:atiun

@¢ ADAMS000 (STRUCT)
¥ ADAMEO00 (STRUCT)

.21 OF BYTE;
.21 OF BYTE;
&1 OF WORD;
.4] OF WORD;

@ cvL

=5 ImagePool

m Library Manager
PLC_PRG (PRG)

We write the program in

PLC_PRG.

164

@ o x

1

2
3
4

VAR_GLOBAL
AB051: ADAMEDOD;
A5000: ADAMSO00;
EHD VIR



Devices > x PLC_PRG X
=G AR SRED METCPCHent = 1 PROGRAM PLC_PRG
= m Device (Advantech ADAM-5560 WinCE w3) VAR -
= @1] Plc Logic
= C; Application
“l; ADAMS000 (STRUCT)
“l; ADAME000 (STRUCT)
@ au
ImagePoal
m Library Manager
PLC_PRE (PR}
e Symbol configuration
@ Task Configuration
H @ MainTask
& pLC_PRG
= @ WISU_TASK 1 A5000.wAQ _CH[1] :=REAL TO_WORD (402.5%40_CHOO):
@ ‘isUElems. Yisu_Prg B
wisualization Manager 3 AT_CHOO := [20.0% WORD TO REAL (A5000.wAI_CH[1])/65535.0)-10.0;

& yisualization

A0_CHOO: REAL := 0.0;
AT_CHOO: RETL:
EHD_VIR

Mmoo W

+

Step 3: Map Modbus data to the variables that we declared in previous step.

ModbusTCP Slave | Madbus Slave Channel | Modbus Slave Init | MadbusTCPSlave Configuration | = ModbusTCPSlave IO Mapping | Status | i Infaormation

Channels

Variahle Mapping Chanmnel Address Tvpe it Desmription

+- *p application, AG051.byDI_CH ] DI_Channel Lo ARRAY [0..1] OF BYTE Digital input value
+. T Application, AGOS1,bvDO_CH ] Dior_Channel SoBt ARRAY [0,.0] OF BYTE Digital oukput value

ModbusTCP Slave | Modbus Slave Channel | Madbus Slave Init | MadbusTCPSlave Canfiguration || ™= ModbusTCPSlave IfO Mapping | Status [ i Information

Channels
Variable Mapping Chanmnel Address Tupe Tnit Description
+- 4 application, AS000.byDI_CH " DI_Channel SioEE ARRAY [0..1] OF BYTE Read Coils
+- " application, AS000.byDO_CH " Dio_Channel SnoE2 ARRAY [0,.1] OF BYTE Write Multiple Coils
+- 4% application, A5000.waI_CH T AL Channel R R ARRAY [0..7] OF WORD Read Holding Registars
+- "% application. ASO00.wAC_CH T &0 _Channel SR ARRAY[0,.7] OF WORD Wirite Multiple Registers

Step 4: Map all variables to the textfield objects in visualization.

Object Mapping variable

SL0_ADAM-5051D1_CHOO 1X0001 Text variables

Texk variable AS000.byDI_CH[1].0
Tooltip variable

SLA_ADAM-SISED0_CHOD X017 Text variables

Texk variable A5000.byDO _CH[1].0
Tooltip variable

Inputconfiguration
OrbDialogClosed  Configure..,
OntouseClick Configure..,
= onMouseDown Configure...
Toggle a Y. *5 a5000.byD0O_CH[1].0

SL2_ADAM-501TALCHOO 3X0017 Text variables

Texk wariable PLC_PRE.AI_CHOO
Tooltip wariable
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Texk variables

SL3_ADAMLS024A0_CHOD 4X0025

Teuxk variable PLC_PRG.AO_CHOO

Tooltip variable

Inputconfiguration
OnbiglogClased  Configure..,
OnMouseClick Configure. ..
= OnMaouseDown Configure. ..
Witite & Yar... % Yariable : , InputTyp...

ADAN-B051D|_CHOO~07 1X0001~8 Tek variables

Text variable A6051,byDI_CH[1]

Tooltip variable
ADAM B05100_CHOG-01 0X0017~18 Text variables

Texk wariable
Tooltip wariable

Inputconfiguration
CnCialogClosed
OnMouseClick

= OnMausebaown
Write a Var..

ABNS1,byDO_CH[1]

Configure, ..
Configure. ..
Configure. ..
4% variable : , InputType

Step 5: Compile our project and connect to the target device. The result was shown below.

For DO/AO channel, you can set its value by clicking on the textfield object and enter value

in the pop-up dialog.

SLO_ADAM-505101_CHOD
SLO_ADAM-5051D1_CHO1
SLO_ADAM-505101_CHOZ
SLO_ADAM-505101_CHO3
SL1_ADAM-S05600_CHOO
SL1_ADAM-3036D0_CHO
SL1_ADAM-20560D0_CHOZ
SL1_ADAM-505600_CHO3
SLZ2_ADAM-5017Al_CHOO
SL3_ADAM-S024A0_CHOOD

ADAM-B051DI_CHOO-07
ADAM-B051DI_CHOE~11
ADAM-B051DO_CHOO~01

120001
10002
10003
10004
00017
0x0013
0x0019
0X0020
3X0017
4X0025

1x0001~-8
1X0009~12
0X0017-18
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7.4. Modbus TCP Server

We use the following Advantech ADAM-5000 devices to demonstrate Modbus TCP server.

- ADAM-5560
—Slot 0: ADAM-5056(16-ch Digital Output)
—Slot 1: ADAM-5051(16-ch Digital Input)
—Slot 2: ADAM-5017UH (8-ch Analog Input)
— Slot 3: ADAM-5024(4-ch Analog Output)

— Slot 4: ADAM-5069(8-ch Power Relay Output)

Step 1: Refer to_Chapter5.1.3 and add the Modbus TCP slaves to the project. Rename them if

necessary.

ﬂj Ethernet (Ethernet)
ﬂj MoghuslCP Save Dewie (Modbus FCF Slave Device)

Step 2: Add the Advantech ADAM-5000 I/O modules to the project.

= - Backplane (Backplane)

¢ §jl ADAM_S056_SL0 (ADAM 5056)

¢ §jl ADAM_S051_SL1 (ADAM 5051)

¢ §jl ADAM_S017UH_SL2 (ADAM 5017UH)
¢ §jl ADAM_S024_5L3 (ADAM 5024)

¢ §jl ADAM_S089_5L4 (ADAM 5069)

K <Empty = {<Empky =)

£ <Empty = {<Empky =)

Step 3: Start to write our program. Define new structure to store DI/DO, Al/AO, Modbus

channel data and declare them as global variables.
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@ AT0

ETBUCT
CHOO:REAL ;
CHOL:REAL;
CHOZ:REAL ;
CHOZ:REAL ;
[IYPE| DIO : CHO4:REAL ;
STRUCT CHOS:REAL ;
DI _CH:WOBD CHOG:REAL ;
LO_CH:WORD ; CHO7:REAL ;
Err:WOBD; Err:VWOBRD
EHD STRUCT EHD STRUCT
EHD TYPE EHD TYPE
Devices

TYPE ME_S :
STRUCT

MEZ:RARRAY [1..100] OF YOBD:
ME4:ARREARY [1..100] OF YOBD:

EHD_STRUCT
EHD _TYPE

> 1 X @ GvL x

= | ADAM 556G METCPServer
=] Device (tdvantech ADAM-5560 WinCE ¥3)

= @{I Plc Logic

= f:,- Application
¢ A1 (STRUCT)
D10 (STRUCT)
U MBS (STRUCT)

|- o

1= ImagePool
m Library Manager

POL (FRG)

We write the program in PLC_PRG.

POU X

1 PROGRAM POU

= z ViR
3 ME_Server: MB_35:
4 IN1: VORD:
5 OUTL: WORD:
[ test: DWORD;
7 pREAL: POINTER TO BFEAL:
g EHD VAR

e I T T T I

VAR GLOBAL

SLO_5056D: DIO;
SL1_50513: DIO;
SLZ_S5017UH: AIO;
5L3_5024: AIO;
5L4 5069: DIO;

GLO_5056D.D0_CH:= ME_Serwer.MB4[1]; /8046 DO CHO~14
pRELL:= RDR(ME_ Serwer.MB4[3]):
pREAL"; A 75024 AD CHO
pRELL:= IDR(ME_ Serwver.MB4[5]):
pREAL"; /76024 AQ CHL
PREAL:= ADR (ME_Serwver.MB4[7])
pREAL"; /#6024 AQ CHZ
pFEAL:= ADR (ME_Jerver.ME4[2]];
pREAL*; #7024 AQ CHZ
ME_Zerver.MB4[11]: /8069 CHO-7

5L3_5024.CHOD :=

5L3_50Z4.CHOL :=

SL3_5024.CHOZ :=

5L3_5024.CHO3 :=
5L4_5069.D0_CH:=

NE_Server.MB3[1]:
NE_Server.MB3[Z]:
ME_ Server.MBE3[3]:
NE_Server.MB3[4]:
ME_Gerver.MBE3[5]:

ME_Server.MBE3[11]:
ME_Server ME3[13]:
NE_ferver.ME3[14]:
ME_Gerver ME3[15]:
NE_Server.ME3[16]:
ME_Server .ME3[17]:
NE_Server ME3[13]:
NE_Server.ME3[19]:
ME_ Gerver ME3[Z0]:
NE_Rerver.ME3[Z1]:
ME_Gerver ME3[ZZ]:
NE_Server ME3[Z3]:
ME_Server.MBE3[=24]:
NE_Server ME3[Z5]:
NE_ferver.ME3[Z5]:
ME_ Gerver ME3[Z7]:
NE_Server.ME3[Z&8]:

= 3LO_5056D.Err :/ /75056 Status
= AL1_50515.Exr ;/ /6061 Status
= SLe_S017TMHL.Err: /501 7UH Status
= 3L3_5024.Err; /74024 Status

= 5Ld_3083.Err;/ 70062 Status

= IWl&; A~ 501 7UH
= (IWl9;
= 5IW20; /501 7UH
= (IWZ1;
= 5IW2Z; A 50170
= 5IWZ3:
= (IWz24; ACA010T0H
= 5IWZ25;
= RIWZa; AS50070H
= 5IWZ7:
= FIW2a; /50170
= (IWzZ9;
= FIW30; /501 7UH
= %IW3l;
= 5IW32; /A 5017UH
= (IW33;

CHQ

CH1

CHz

CHY

CH4

CHa

CHé

CHT

= 3L1_505153.DI_CH; 76081 CHO~15



Step 4: Set Modbus TCP server configuration and map Modbus data to the variables that we

declared in previous step.

-_'J ModbusTCP_Slave_Device X

Corfig-Page | = Modbus TCP Slave Device /0 Mapping | i Information

Channels
Tariahle Mapping Chamnel bddres Tpe it Deseription
+- 4% application,POLLME_Server MB4 "o Inputs S ARRAY [0,.99] OF WORD Modbus Holding Registers
+- " application, POU.MB_Server MB3 ] Qubputs Sttt ARRAY [0,.99] OF WORD Modbus Input Registers

Step 5: Map all variables to the textfield objects in visualization.

Object Mapping variable

ADAM-5056 CHO~CH15 430001 % Text wariables
Texk variable POULME_Server MB4[1]

Toolkip variable

Text variables
Texk wariable SL3_5024, CHOIO

Tooltip variable

ADAM-5024 CHO 4X0003 %1.37 mA

Text variables

ADAM-5089 CHO~CHT 430011
Texk variable POULMB_Server ME4[11]
Toolkip wariable
ADAM-5051 CHO~CH15 3X0011 % Text variables
Text variable POULME_Server MB3[11]
Taalkip variable
ADAM-5017UH CHO 3%0013 %131 ma Text variables

Text variable SLz_S017UH.CHO0
Tooltip wariable
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Step 6: Compile our project and connect to the target device. The result was shown below.

ADVANTECH

| 26.02.15 Thu 01:03.07 ‘

Enabling an intelligent Planet

Module Channel Address alue

FEE bl ADAW-E056 CHO~CH1S 40001 o
: ADAK 5024 CHO 40003 0.000 m#
t : ADAM-S024 CTH1 4X0005 0.000 mA
[ ADANS024 CHZ 4X0007 0.000 ma
ADAM-5560 ADAM-5024 CH3 4X0009 0.000 mA

ADAK-S069 CHO~CHT 4X0011 i

ADAM-E051 CHO~CH15 X001 0
ADAWE01TUH CHD 30013 4.000 ma
ADAK-S017IUH CH1 3005 4000 mA
Module Mame Address Status ADAME01TUH CH2 30T 4.000 ma
ADAM5058 3X0001 1 ADAK-S017IUH CH3 3Xoma 4000 m#
ADAM-5051 3x0002 i ADAMS01TIUH CH4 3X0021 4000 mA
ADAM-501TUH - 3X0003 1 ADAKS01TIUH CHS 3X0023 4.000 ma
ADAM-5024 3X0004 i ADAMS01TIUH CHE 3X0025 4000 mA
ADAM-5063 3X0005 1 ADAKES01TIUH CHY 3X0027 4.000 ma
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Chapter 8



8. Diagnosis and Troubleshooting

8.1. Error Notification

In chapter 4, we introduce how to write a program to control Advantech 1/0 modules. If the
Advantech modules are correctly configured, it will show a green circle icon ** next to the
device name in the device tree after performing command Login and Start. If it shows a red
triangle A , it means that I/O module encountered several errors while running.

= -+ H} Backplane (Backplane)

§ APax_5040 (APAX-5040)
A apax_so4s (APAX-5046)

8.2. Log Information

We can get log information from Advantech CODESYS or target machine, i.e. ADAM-5560,

Advantech X86 RTE platforms.

In Advantech CODESYS development environment, double click the device name in the
device tree to open Device editor. Select the Log dialog and it will display the log of the

Advantech I/0 module. A log entry line contains the following information:

Severity: There are four categories: warnings, errors, exceptions, information. The display of
the entries of each category can be switched on or off by using the corresponding button
from the bar above the listing. Each button always contains the current number of loggings

in the respective category.
Time Stamp: Date and Time.
Description: Description of the event, for example “Device not found or not matched."

Component: ID and name of the component
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Double click

Devices ~ 0 X /@ Device x]
= 6] Advantech Somple project ) | cogmunicaton Settings | s | Fies | Log  |PLC settings | PLC shell | Users and Groups | Access Rights | Task | stmts | @ 1
Device (dvantech APAX-5580 x86 RTE
g 2 Pic Logic [] offline-Logging [] UTC Time

=8 |,.?llimhlm [run] ‘@ uwammg(s)lo 1arror(s)|®u |® 1477 ‘@Udabug <Al
| Library Manager

Severity Time Stamp Description
PLC_PRG (PRG]
@ sk_C ﬁ(p ’n [ 15.01.2015 22:33:26.389 Application [Application] loaded via [Download]
= Task Configuration
N [} 15.01.2015 22: <Slot 1> Device not found or not matched
=-¢% MainTask
T @ PLC PRG L] 15.01.2015 22: No valid license found for OPC UA server. Running in demo mode.
i ] Eaciciane Gadolns) ] 15.01.2015 22:21:14.325
= ackolane (Badkplane]
H W Ao 500 rean-so) [ 15.01.2015 22:21:14.325 URL:ope.tep://192.168.0.1:4840
: - [:] 15.01.2015 22:21:14.325 OPC UA Server
AR apax_soss (aPax-506) PS e mar A aa nr

On target machine, we can also get error ID from CODESYS RTE runtime.

In the Advantech X86 RTE platform’s environment, open runtime by right-clicking the

v

runtime icon which is available on the lower-right corner of the desktop. Click PLC

configuration and then it will show the system error in the diagnostic of system

configuration.
tartup I Component Mmager] Application | Logger] Sd'wdjerl File | Target |
Kemel Information
Target Name: APAX-5580
Target Address: 0101;ficensed) Target Version: 3.5.6.20
Target Type: (1006 Target ID: (x2
Kemel State:
Kemel State: LOADED
Scheduler State: ACTIVE. 1 |EC tasks scheduled
PLC Load: 1% li
0% 100%
Application
1. Application (running)
Start PLC
Stop PLC
Exit PLC Control
= PLC Configuration |
o) | &
| Last System Emor
¢=| CODESYS Softmotion RTE (running) Timestamp: (xee036075 Class == ERROR EroriD: (x8000 Component!D: (16352000
B Address: 0101;(licensed) Emortext: <Slot 1> Device not found or not matched
ﬁl

Customize...

OK I Cancel
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8.3. Error ID

Following table is the error ID for I/0 modules.

Error ID

Description

0x8000

The module didn’t exist or match the setting module.

Make sure that the setting module matches for the device that is being

plugged and check your module is plugged in target device appropriately.

0x8001

The system failed to open the module.

Please close all programs and reboot. If the system cannot returns to normal
condition or the error occurred, please contact Advantech for technical

support.

0x8002

The system was unable to complete configuration.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8003

The system failed to read value from the module.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8004

The system failed to write value to the module.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8005

For counter module, the system failed to start/stop counter.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.
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0x8006

For counter module, the system failed to clear counting value.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8007

For counter module, the system failed to clear overflow flag.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.

0x8008

For counter module, the system failed to clear alarm flag.

Please power-off the system and plug the module again. If the error occurred,

please replace a new module and contact Advantech for technical support.
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